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¥ ae material of this commercial geography textbook is arranged by countries, but 

the subordinate arrangement under the United States is by industries. In dis. 
cussing the industries of the United States the author follows them into other countries 
thus giving an idea of their world-wide relations. In general, he has followed the plan 
of making comparisons between countries instead of confining the discussion to on 
locality at a time. 

The usual plan of treating the physical geography of a country in a separate, formal | 
statement, preliminary to the discussion of its industries, is not followed in this book. |” 
On the contrary, the physical features are treated directly in connection with the indu: 
tries themselves, thus bringing out the relations between them. 


Half of the book is devoted to the United States. Of foreign countries, Latin Amer. , 
ica and the Orient receive unusual attention because of our future trade expansion with 


those countries. 





JouRNAL oF GrocRrapHy:—Among the features which commend this book for clas: 
use are (1) organization of material upon a regional basis, and (2) the addition at the 
end of each chapter of a list of thought-provoking questions,—the type of questions which 
may not be answered by reference to any particular section of the text . . . . The book 
has the same wealth of illustration which characterizes the larger volume. 


Scnoot Scrence AND Matuemartics:—The volume attempts to explain how the in- 
dustries of man are more or less determined by his environment, how the climate affects 
man, how the soil upon which he lives furnishes him materials for shelter, wearing ap- 
parel, and food to eat. The major portion of the book is devoted to a discussion of the 
conditions as they exist in the United States. Latin America receives her due proportion, 
and the Orient comes in with its dueshare. The trade routes of the world are thoroughly 
discussed and outlined by charts. The text is profusely illustrated by original photo- 
graphs, drawings, and charts . . . . written in a most interesting and fascinating man- 
ner. Scholar and layman will be equally interested in perusing its pages. There are 
appended several pages of statistics of great value... . It is a book which every 
person interested in the welfare of his country should purchase, read and study. 
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THE EVOLUTION OF THE EARTH! 


I. Earru-GENEsIs 


By Proressor THOMAS CHROWDER CHAMBERLIN 


THE UNIVERSITY OF CHICAGO 


fTVHE evolution of the earth is but the domestic chapter of the evolu- 
I tion of the heavens. In the great volume that records the histor 
of the stellar galaxy no doubt there are a multitude of little chapters of 
planetary evolution. It is our task merely to tell the story of our own 
planet. The evolution of other planetary systems may not always have 
followed the same lines. No doubt many agencies are concerned in t 
evolution of the bodies that attend the stars. Quite different methods 
may have given rise to these attendants. It is our task to detail, if w 
may, the particular way in which our planet and its kindred planets 
came into being. 

The qualities inherited by the earth from the mode of its birth very 
likely carried into all its subsequent history influences of high potency 
Unless we detect the essential nature of these at the start, we will quite 
surely go astray in the interpretation of the events that followed. It is 
scarcely less than imperative that we dwell with some care on the initial 
stages. 

Our method must be that of the naturalist—the geo-naturalist, tl 
cosmo-naturalist ; it must be an endeavor to find in the features of th 
earth and of the planetary system the autobiographic story of the plan- 
et’s experiences recorded automatically in planetary language. 

There was a time when mankind very generally was wont to treat 
with levity the endeavors of geologic pioneers to read the ancient histor) 
of the earth from its automatic record. But those days have passed : 
the intelligent world to-day accepts with confidence the story of the 
earth’s history as it is read in strata, in life relics, in water-marks, in 
the necks of ancient volcanoes, and in the stumps of vanished moun 
tains. The world recognizes and respects the lithographic story that 

1 Third series of lectures on the William Ellery Hale foundation, National 


Academy of Sciences, delivered at the meeting of the a ademy at Washington, 
on April 19-21, 1915. 


VOL. 11.—29. 
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tells—with incompleteness, to be sure, but with great fidelity 
tory of the earth reaching back for perhaps a hundred million yea 
Back of that. even the scientific world is still wont to regard 
story of our planet as falling into obscurity, for the lithographic s 
tures cease to be fully legible with the Paleozoic terranes, and wit 
lowest Archean, the whole lithographic record becomes inaccess 
We are wont to assume that because this lithographic record has 
us, there is no other record to which we may have recourse. B 
are dynamic vestiges of creation as well as lithographic vestig 
some of these dynamic vestiges bear witness to the much earlie1 


of terrestrial history, reaching back even to the earth’s natiy 


may say with confidence that these dynamic vestiges tell the stor 


birth; we may not say with equal confidence that we have read the 
aright, or that it can as vet be read aright; we may merely say 
confidence that the story is thus recorded. The reading of dyr 
records presents inherent difficulties; we are but scantily familiar w 
such literature; but the record is none the less sure; certain dynan 
records are even more instructive than lithographic inscriptions 

Our planetary system records itself as a group of bodies « 
about their controlling star, the sun, in ways that are full of meaning 
There are singular relationships one to another; there are remarka 
symmetries and departures from symmetries ; these relationships tell t! 
story of the kinship of the planets to one another, and their kinship to 
the sun. In some large measure—whether we can yet read it arig 
not—they tell the story of the planetary births. They even tel 
facts of planetary history. The harmony in the planetary family is s 
as to make it quite sure that throughout its whole history it has né 
been seriously perturbed by external influences. Such are the peculia1 
ties and the symmetries of the planetary organization that it is fair 
safe to say that during its existence, be it a hundred million years 
ten hundred million years, if you please—the system has never been 
near to another body of stellar massiveness as to suffer serious 
turbance of its internal relationships. If the solar system had ever hy 
within a billion miles of another body of the mass of our sun, the re« 
of that approach would appear in the dynamic vestiges of the syst 
as it is seen to-day. 

In this record of internal harmony, this record of an undistu 
career, there lies a guiding suggestiveness that may not appear on 


; 


statement. The center of the system is moving through space a 
present time at about nineteen kilometers per second ; around this cente! 
as it speeds through space the members of the planetary family cir 
close attendance on their governing star. As a harmonious group | 
have thus swept a broad path throughout all the history of the syst 


in } 


The immensity of this sweep at once challenges the power of the imag 
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tion to picture such a vastness of space and such an openness of dis 
ribution of stars within it as to make possible an undisturbed journey 
so broad a system. 
So wide deployment of the stellar system implies energies and move- 
ments of a stupendous type. These constituted the dynamic environ- 
ment of the earth’s nativity. The nature of these stupendous energies 


and the laws of these vast activities may serve as our guide in a search 
r the conditions of planetary birth. 

We may at once catch a hint of no little value The massive center 
of the solar system is moving among the stars at the notable rate of 
nineteen kilometers per second; the earth is circling about it at the 
higher rate of thirty kilometers per second and yet is attending it in its 
journey through space. The earth pursues a spiral path of notably 
greater length than the path of the sun. We ourselves its surface 
sweep around the earth with its rotation and describe : re tortuous, 
a longer and a swifter path than the center of the earth itself. The mole- 
ecules of the atmosphere fly to and fro with prodigious rapidity while 
they accompany us in our tortuous course; in thei | more devious 
paths they are moving much faster than we. If you w all the initial 
lecture of this series by Sir Ernest Rutherford, it will bring to mind 
particles whose velocities are prodigious, even when compared with the 
swiftest of the swift celestial movements. Out of this comparative 
series we may catch a glimpse of the law that the smaller bodies of celes- 
tial space move more swiftly than the larger bodies, as a general rule; a 
law inherent in the nature of the case, a law founded on the natural 
workings of the principle of the partition of energy. 

The suggestions of this law are adverse to 
which associate inertness with scattered matter: which : rm it the lazy 
habit of “ floating in space,” which assume that ay sl assemble. 
These seem to be inheritances from the picture of primeval chaos. 
Quite the contrary, it would seem that the little bodies and the scattered 
matter are the most active of the active in th lesti |. No ves- 
tige of chaotic inertness seems to be found eit 
good theory. 

The vast deployment of the stars implied by the long swift journey 
of our system among them teaches us at the same time of the immensity 
of the celestial energy that actuates the vast moving assemblage. We are 


1 


accustomed to look to the stars themselves as the great sour nals nergy 


—and their radiant output is indeed prodigious—but the motion of the 
stars themselves is an expression of greater energy than is their radiance, 
while the deployment of the stars involves potential energies which are 
a high multiple of both these other great sources combined. And then 


there are the unmeasured resources of radioactiv 


hese general observations are but a means of cate] ; glimpse 
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+ 


of the environment which encompassed the nativity of the earth 
contributed to its endowment. These prodigious sources of energy, 
radiant activities, the inertia of stellar movement, the potential energ 


of deployment, and the occult energies of atomic dissociation combin¢ 


to endow the earth with those energies that have actuated it during 
prolonged history. In the vast openness of heaven, amid its int 
activities, and partaking of its prodigious energies, the earth appeal 
have had its birth. 

There are two contrasted types of hypotheses of the origin of 
earth and of its kindred planets. The one class have taken for t 
start the assumption that the parent matter was already widely dispe: 
in space. They have contented themselves with simply endeavoring 
interpret the segregation that followed. They have been content y 
one half the story. The other class have felt the obligation first to fir 
adequate agencies by which the requisite matter might have been 
ployed, and then, from that deployment, and in full consistency wit 
have endeavored to interpret the mode of its reaggregation into a n 
system. ‘These hypotheses endeavor to recognize the forerunning « 
structive factor as well as the sequent constructive factor. They 
try to decipher the whole story; starting from a beginning in condit 
such as exist in the heavens to-day, they try to trace the evolution on 
an end like that presented by the earth and its kindred as we now 
them. 

To the first type belongs the most ancient genetic concept that 


7 


come down to us, an evolution from primeval chaos. If I have be: 
fortunate as to impress what seem to me the most essential condit 
that dominated the celestial environment at the time of the earth’s 
there will be little need to dwell upon any idea inherited from the anc 
tral picture of primeval chaos. The ancient idea of chaotic inertness, 
mere passive susceptibility of segregation, awaiting endowment wit 
exotic force, seems to have no warrant in anything now observable in thi 
stellar universe. If the picture of primeval chaos were ever true, 
would seem that its day must have lain far back of the birthday 
the earth. 

The hypotheses that have commanded the largest assent during t 
past century have usually started with assumptions somewhat aki! 
the ancient concept of chaos, but yet distinctly removed from it by 
postulating conditions and endowments akin to those supposed to res 
in the dispersed states of matter now seen in the heavens. The task | 
these hypotheses set themselves was the delineation of the cours 
transformation from a postulated nebulous state into an organ 
planetary state, a process at once of nebulous partition and of nebulo 
concentration. The segregative work was assigned chiefly to gravil 
tion ; the partitive work, the separation of matter to form the individ 
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anets, was chiefly assigned to centrifugal action. In the bre 

rced by the limits of the hour, it will be convenient to group all such 
ypotheses into a centrifugal genus. The essential feature of this genus 
ay in the assigned tendency of the nebulous matter to concentrate its if 
intil its velocity of rotation set off certain parts which later condensed 
into planets, planetoids and satellites. To be consistent, every hypothe- 
sis belonging to this genus, whatever its special terms, must stand the 
test of a fair accord with the criteria that inevitably att nd the results 
of centrifugal action. The parts set off by such action should le some 


what accurately in the plane of the equator of the body that set them off, 
the sun. The sun itself must retain a rotatory velocity in keeping with 
its assumed competency to shed matter in this way. How does the 
centrifugal hypothesis stand these critical tests? The earth is now re- 
volving around the sun at thirty kilometers per second. If it were set 
off by centrifugal action at this distance from the center of the system, 
the rim of the rotating mass should have then moved at this notable 
velocity of eighteen miles per second. When the parent mass shrank to 
the orbit of the innermost planet, Mercury, it should have had an equa- 
torial velocity of nearly fifty kilometers per second. The rotation should 
have further increased with further contraction. If the rotation of the 
sun were competent to cast off masses from its equator with its present 
dimensions, it should have a velocity of 435 kilometers per second. 
As a matter of fact. it has a velocitv of about two kilometers per second 
Here is a grave discrepancy. The sun’s equatorial velocity is scarcely 
a two-hundredth part of what is required to discharge matter centrif- 
ugally from its present surface. 

The equatorial plane of the sun is inclined to the orbit of the earth; 
by the hypothesis, the matter of the earth should have been shed quite 
accurately in the sun’s equatorial plane. This plane is also inclined to 
the orbital planes of each one of the planets. More significant still, it is 
inclined to the invariable plane of the planetary system which repre- 
sents the dynamic summation of the planes of all the planets. The in- 
clinations, to be sure, are not great, the earth’s orbital plane being in- 
clined 7° 15’ to the equatorial plane of the sun; but when the prodigious 
inertia of the planetary movements is taken into account, even this 
variation is a notable discrepancy ; perhaps it is not a fatal discrepancy 
in itself, but it adds to the gravity of the great rotational discrepancy. 
If, as one of the incidents of the generation of the new planetary sys- 
tem, the sun’s rotation was reversed, as seems not improbable from the 
remarkable slowness of the sun’s present rotation and the inclination of 


its axis, its original inclination would be as large as an exacting appli- 
cation of the law of probabilities would demand. 

The rotational discrepancies are not confined to the simple facts of 
slowness and inclination. If the rotational value of the sun were in- 
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creased by the accession of all the planetary bodies carrying into it 
their momentum values, with the consequent acceleration of its y 
ity, it would still be incompetent to discharge from its surface cent 
ugally the several planets in their places. The elaborate investigatior 
of Dr. Moulton have placed this upon a specific and invulnerable bas 
The discrepancies disclosed at the several] stages of the postulated f 
lution range from disparities of 140: 1 up to 1,800:1. 

So also, there are discrepancies between the masses of the severa 
planets and the momenta they should carry under a systematic process 
of centrifugal separation. If the postulated nebula at the time it was 
by hypothesis, preparing to shed the great planet Jupiter, be restor 
every layman more or less familiar with mechanical laws may estimat 
for himself,in some rough way, at least, the relative value of the rotat 
momentum carried by the whole body and by an equatorial rim of 
thousandth part of the body, respectively, making all due allowance 
the fact that the momentum of the outer part has a higher value tl 
that of any similar part within, not only because it moves faster, but als 
because it moves on a longer arm. The mass of Jupiter and his moons 
taken together is somewhat less than a thousandth part of tl 
the postulated nebula at the time the separation of the supposed Joviar 


1 Mass Ol 


ring took place. Now if one has formed such a rough estimate one wi 
be ready to appreciate the meaning of the fact that Jupiter actual 
carries more than 96 per cent. of the total value of the rotatory momen 


] 


tum of the nebula at the time of its assigned partition, while the 999 
parts left behind by hypothesis carry only the remaining four per cent 
The sun itself, massive as it is, now carries only about two per cent 
the momentum values of the whole planetary system, while 98 pe 
cent. is carried in the attendant bodies, and yet the total mass of 
these attendant bodies is only about 1/745 of the solar mass. That 
such are not the proportions that would arise from a systematic separ 
tion of the planets from a parent nebula by centrifugal action is quit 
clear even on simple inspection; it may be confirmed by computation, 
which shows that there are even more remarkable discrepancies in the 
cases of some other planets. 

A very slight portion of these discrepancies may be referred to tidal 
action, but the computations of Sir George Darwin show that this 
amelioration is extremely trivial. 

There are other striking discrepancies. If the centrifugal mod 


planetary separation obtained in the solar system, the planets shoul 
take less time to rotate upon their axes than the satellites to swing 
around them at some distance, and yet Phobos, the little inner satellit: 
of Mars, sweeps around the planet about three times while the plat 
rolls around once. Moulton has pointed out, also, that the little bod 
that make up the inner side of the inner ring of Saturn circle aroun 
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at planet about twice while the planet rotates once. If tidal friction 


: appealed to as a means of bringing these into consistency, it is found 


available, as Dr. Moulton has shown, only if one of these cases is three 
housand times as old as the other. 

It is a necessary inference that satellites, shed centrifugally, sho 
rotate in the same direction as the planet from which they were cast off: 
and yet it has recently been discovered that one of the satellites o 
Saturn rotates in a direction contrary to the planet and its eight other 
satellites. Still more recently it has been discovered that two of the 
satellites of Jupiter disregard the family habit in a similar fashion. 
This behavior seems fatally inconsistent with a centrifugal origin. 

If we turn to the heavens for their testimony, none of the many 
thousands of nebule show a concentric system of symmetrical circula 
rings, fulfilling the postulates of the hypothesis. Figs. 1, 2, 3 and 4 ar 
introduced to show such imperfect degrees of approach to conformity 
with this hypothesis as are presented. 

The foregoing formidable series of grave discrepancies, conjoin 
with this lack of convincing illustrations of centrifuga] evolution in 
progress among the many thousands of nebulae now known, seem to r 
quire us to set aside the whole centrifugal genus of genetic hypotheses, 
including as its foremost exponent the venerable hypothesis of Laplace 
so far, at least, as the genesis of our planetary system isconcerned. We 
may noi do this without a recognition of the profound stimulus that 
these hypotheses have given to inquiry into the origin of the solar system 
during the past century. 

The hypotheses that have commonly been called meteoritic have 
usually been built up on a structural or textural basis rather than a 
dynamic one. They have been rather theories of the constitution of 
nebule than theories of the origin of the earth. Thev have not been 
worked out into the specific details of separation and followed out 
through all concentrative processes down to the stages of the existing 
planets. They do not, therefore, lend themselves readily to brief discus- 
sion. As theories of the constitution of nebule they have not been sus- 
tained by progressive inquiry. 

In so far as supposed meteoritic assemblages constitute swarms and 
are actuated by collision and rebound in quasi-gaseous fashion, as devel- 
oped by Sir George Darwin, they are subject to the grave difficulties wi 
have just cited against the more familiar gaseous forms of the centri! 
ugal genus. 

In so far as the postulated meteorites are supposed to pursue indi- 
vidual orbits, a series of difficulties of a different tvpe are encountered. 
The precise form of these difficulties varies according to the specific form 
given the hypothesis. If the planes of revolution of the individual 
meteorites lie in various directions, as is natura] in a heterogeneous 
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Fic. 1. NesuLA N. G. C. 6543, Draco, PLANETARY Spectrum, bright lines 
continuous background Photo from Mt. Wilson Solar Observatory Note app 
absence of gradation and hydrostatic support 


NEBULA N. G. C. 7662 (H IV 18). The Andromeda planetary Phot 
Mt. Wilson Solar Observatory. 


assemblage, the concentration tends toward globularity, whereas o 
planetary system is pronouncedly discoidal. The difficulties of asssigr 
ing a globular cluster of revolving meteorites such a system of dynamics 
as shall cause them to evolve naturally into a highly discoidal system 


revolutions, with 98 per cent. of the moment of momentum concentrated 
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Nesvuia N. G. C. 7009. “ Saturnian”™ planetary ote the faint 
the extrusion of the major axis Photo from Mt. Wilson Solar Observator 


NEBULA N. G. C. 7217 (H II 207). Note the knotted structure and the faint 
oblique spiraloid tracts. Photo from Mt. Wilson Solar Observatory 


in 1/745 of the outlying material, are very grave. The difficulties of 


aggregating sparsely scattered revolutionary meteorites, highly endowed 
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with momentum, into a few large planets, without special collect 
centers, are also grave. 

There is an inherent difficulty in assigning any competent aggreg 
tive tendency to meteorites as such, if we may judge from the dynan 
of those within reach of observation. With their observed velocities { 
momentum is extremely high relative to their attractive power. T!} 
individual attractive power of an average meteorite is almost immea 
urably feeble. The sum total of attraction of a great swarm of met: 
ites, if such exist, might indeed be high, but it is an attraction towar 
the common center, not toward outlying points where the planets mus 
grow up. In and of themselves, meteorites are controlled by a dispersiy 
rather than a concentrative tendency. It is only by starting with 
assumption of an enormous assemblage whose initial gravity is suffi 
to hold the individual meteorites under control, that it is possible to pl 
ceed rationally at all, and then the concentration is presumably towa 
the common center of gravity and not toward outlying planetary cent 

If the difficulties of a definite segregation into a few large planet 
revolving in a sharply appressed disk have been met at all under t 
meteoric hypothesis, it has been rather by a tacit assumption of the ay 
propriate concentrations than by the assignment of specific reasons 
such an aggregation. But concentration must already have gone 
before it comes to have much aggregating force. Even the full-growr 
earth has relatively little power to swerve the meteorites from their 
paths. It collects them, to a trivial extent, chiefly because it lies in thei: 
path, not because it is a controlling center for their aggregation ; thei 
velocities are too great for effective concentration. The earth can not 
control a velocity so great as seven miles per second, while the averag 
velocity of meteorites relative to the earth seems to be three or fo 
times that. In the absence of effective collecting centers the mutual 
collisions of meteorites moving at observed rates would result in frag 
mentation and still more minute dispersion. This is, with little doubt, 
the reason why most meteorites are so small, and why their habits ar 


so pronouncedly dispersive. They are food for the scant feeding 
massive bodies already formed, but they are deficient in formative pow 


themselves. 

The foregoing are at best but half-hypotheses. They start with as 
sumptions of certain kinds of nebule already formed and merely try ‘ 
trace the evolution of these into a planetary system. The more complet: 
classes of genetic hypotheses endeavor to go back to the beginning of t! 
dispersion that prepared the way for reaggregation into a new systen 
They thus try to tell the whole story. This broader endeavor early four 
a representative in a theory quite as venerable as the hypotheses of Ka 
or Laplace, but unfortunately it is not worthy of serious considerat 
as a specific explanation of the origin of our planetary system. It is 
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nerely representative. More than a century ago the 
g iggested that a comet might have collided with the edge of 
ave driven off sufficient matter to form the plan ts. While thi: 


sly an untenable view, the dynamic concept of a glancing co 
form or another between two bodies has been the basis of 


me 
hypotheses which may be grouped together as a collisional] 
This genus avoids some of the fundamental difficulties that lie so 
against the preceding hypotheses. A collisional impact might le 
rotation of the sun as slow as it actually is. The collisional effect 
obviously be accelerative or retardative according to the mode of str 
By hypothesis the sun might have any possible velocity of rotation. 
sun’s axis might lie in any direction. So also, the matter driven 
the edge of the sun might, by hypothesis, have all the momentum 


any of the members of the planetary system possesses in perfect 


sistency with the sun’s slow rotation and its oblique axis. It is no 

merit in this genus of hypotheses to escape the fundamental diffie 
of rotation and momentum that have proved to be so grave in 
centrifugal genus. 

But the collisional genus encounters, in its turn, certain formidable 
difficulties. In the first place, the mass of the sun, just before the colli- 
sion, could not well have been less than it is now, and hence an approxi- 
mate velocity may be assigned the collision. A body coming from wit 
out the sun’s sphere of control would, neglecting any pre-existent velocit 
of its own, strike the edge of the sun at a velocity of the order of 600 
kilometers per second, due to the sun’s powerful attraction. If the body 
fell merely from some outer part of the sun’s sphere of control, it stil 
would have a velocity of a very high order of magnitude. If the sun’s 
volume were larger at the time and the stroke took place farther fron 
the sun’s center of gravity, the velocity would indeed be lower; but stil] 


it would be high under any reasonable hypothesis of this type. To fol 


llision it is necessary 


low logically the consequences of such a glancing co 
to give due weight to the violence of the encounter which these hig] 
velocities imply. The normal effect of such collisions would be a rad 
dispersion of both the striking and struck matter diverging from tlhe 
point of encounter in various forward directions, except perhaps in su 
as were protected by the undispersed portions of the sun and of the 
colliding body; in other words, there should be a more or Jess fan-lik 
radiation, with perhaps a truncated side representing the protecting 
effects. The two great nebule of Orion (Fig. 5) seem, in some measure 
at least, to fulfil these specifications. Normally the dispersion, unde! 
conditions so violent, would be extremely high. Nuclei for gathering 
together the dispersed matter into a few great planets would seem to be 
counterindicated by this, and the conditions for aggregation in any 
planetary form would apparently have been unpropitious, 
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Fic. 5 THe GREAT NEBULA OF ORION AND ITS COMPANION NEBULA Bright 
spectrum. Note evidences of special structure, absence of graded continuity 
hydrostatic support, in both nebule. Photo from Yerkes Observatory 


But there is a more radical difficulty. Under the laws of mecha 
the dispersed matter driven off by the collision, if it were kept un 


control by the sun at all, must return to the point of collision and 
be subject to a second collision, with a similar necessity of return 


so on. Even if by some perturbation in the course of their outward 


returning path, some of the dispersed matter were driven into new pat 
so that they escaped recollision, they must probably have assumed 

eccentric and diverse orbits. The orbits of the planets do not preset 
the characteristics that seem derivable from such sources. The orbits 
all the planetary bodies are sub-circular, and they are distributed ab 
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another with a certain measure of symmetry that do t se 
a normal product of such a marked asymmetry as would necessar 
rise under the collisional hypothesis. 
Thus this genus of hypotheses—whatever specific ' 
the individual hypotheses under it—seems to have but a scant basis of 
acceptability. Without much question collisions occur in » heavens and 
evolutions must arise from the products of su 
theory has its place in a general study of the evol 
But grave difficulties lie in the way of supposing 
gave birth to our planetary system. 
These four types of hypotheses, the chaotic, 
meteoritic, and the collisional, embrace essentia 
much attention during the past century. Of thes 
say that the centrifugal genus, especially as represented by the Laplacia 
hypothesis, commanded more adherence than all the others combined. 
There remains, however, another possibility, less obtrusive in 
nature than any of these. For this reason perhaps it was more 1 
receiving consideration. It centers on dynamic ens 
dynamic effect which arises from the close approac! 
without bodily collision. Its effects have certain 
arise from bodily collision but thev are free from ce 
that give rise to grave difficulties in their ap) 


system. While thus related to collision, dynami 


distinguished from it. The approach is close only in ; ( ical 


sense. It may range from the mere escape from col! 
millions, a few hundred millions, or a few billio1 
encounter is purely a dynamic one; it is an inte 
of gravitative influence involving a contest for gravitative 

If a star were alone in space it would be surrounded by an illimitable 
sphere of gravitative influence, strong near the star but declining rapid y 
as distance increased, yet never entirely disappearing, theoretically 
at least, within the bounds of space. If a second star were introduced 
at any point in space, the new gravitative influence would interpenetrat« 
the previous sphere of influence; there would be both conflict and co 
ordination of influence; the two stars would divide the previous spher 
of control] of the single star, each having its own sphere of dominanc: 
If a multitude of stars occupy space—the actual case—their gravitative 
influences interpenetrate in a most intricate wav, and vet about eac! 
star there remains a space within which its gravitative influence is 
greater than that of its rivals. Each star has its sphere of control; as 
does also each planet, planetoid and satellite. 

Now it is to this conflict and coordination of stellar attractions that 
the genesis of the dominant class of nebula, the spiral, is assigned. It 
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is to the evolution of a spiral nebula that the genesis of our planet 
system is assigned. 

Many years ago Roche showed by mathematical analysis that if 
satellite be made to approach its primary on an in-running spiral, 
not retain its integrity until it reaches the surface of the primary b 
will be torn into fragments at a point 2.44 times the radius of the 
mary, provided the two bodies are homogeneous in density and all int 
nal forces except gravity are neglected. If the density increases towa 
the center, the limit is larger. The Roche limit for the earth is ab 
18,000 kilometers ; if the moon were to circle down toward the eart 
would be torn into fragments at about 11,000 miles from the earth’ 
center. In being thus disrupted it would probably take on a form a 
ogous to the fragmenta] clusters that are thought to form the heads « 
comets. The Roche principle with proper modifications is app! cabli 
any celestial body approaching another on a curved path. If sucl 
proaching body has been greatly compressed previously by its 
gravity, its internal elastic stress may greatly exceed its cohesion. 
gaseous bodies, indeed, cohesion may be said not only to be absent, 
to be replaced by repellancy which is only kept under control by 
bodies’ gravity. If the approaching bodies are great globes of gas, s 
as are the stars, and if they are subject also to powerful eruptive acti 
ds is our sun, extraordinary effects may arise when a close swift 
proach is made on a more or less sharp curve, as such approaches alw: 
are. 

Now imagine a star passing close to another star or massive bo 
pursuing necessarily a rather sharp curve at its point of closest approa 
and moving inevitably at very high speed; picture the enormous conce! 
tration of energy within such star arising from its molecular act 
under its high gravitative compression; add to the picture the inheret 
eruptive tendencies that arise from this, if it belongs to the type of o 
sun, and it will furnish the working conditions of the case. No 


imagine the interpenetration of the gravitative influences as tl 


Tu 


bodies approach one another. Particularly note the way in which 


gravity of the massive body penetrates, modifies and even neutralizes th 


gravitative control of the lesser body over its own substance, the fo 
that had concentrated it into a globular form and strongly compressed 
and the picture will give the working elements for a concept of the p1 


digious eruptive and dispersive effects that will attend so simple 


incident as a close appre ach. It is easiest to follow a case in which on 


q 


body is much more massive than the other and is assumed to be so s 
and non-explosive as to be little affected, so that the main respons 
limited to the minor explosive body. The action will be of the tidal t 
and follow tidal principles ; indeed, it will be an extraordinary modifi 
tion of a tidal process. Under such tidal action the star first becom: 
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ngated toward the passing body. The eruptions are then concentrated 
, the tidal cones. The ejections are shot toward and from the control- 
ng body. The dispersive action constantly lies in the line of readjusted 
ttractions between the centers of the two bodies. This line is con 
stantly shifting its position ; at the critical stage it is shifting rapid) 
vat this shift must always be in the plane of movement of the controlling 
body. It may be helpful to picture the elongated erupting star as a 
Janus-faced ‘ordnance firing gaseous bolts fore and aft as it swings 
swiftly about its massive neighbor. The chains of missiles thus shot in 
opposite directions during the whirl naturally take on the form of two 
spiral curves as illustrated in Fig. 6. The two-armed feature of the 


Fic. 6 DIAGRAM ILLUSTRATING A HYPOTHETICAI 
NEBULA, 


spiral which results is amply exemplified in the spiral nebula. A star 
with an inherent explosive habit passing near a massive body thus, by 
interpretation, is converted into a spiral nebula. 


How large a portion of a given star will be shot forth into spiral arms 


] 


depends on the closeness of approach, the elastic compression of 

star, the massiveness of the passing body, and other factors. If the star 
passes within the Roche limit of the more massive body it may, theo 
retically at least, be entirely deployed into spiral arms, leaving little or 
no nucleus behind. If the approach be less near, the residual nucleus 
will be correspondingly larger. A series may thus be formed which 
grades from the most dispersed forms in which spiral arms preponder- 
ate with almost no nucleus, up through spirals with greater and greater 
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clei and less and less dispersed matter, ending in those in w 


. minute fraction of star substance was drawn out into spiral arms. As 





















already noted, these arms or clusters of arms start at opposite sides of the 


cleus and swing out in opposite directions with curvatures in 1 
same sense. This singular feature is seen to be very persistent in the 


manv thousands of spiral nebulzw in the heavens and may well be re- 


carded as highly significant of the process that gave rise to them. 


It is worth while to note that though the degree of dispersion of a 
star into a spiral nebula may reach even to the essential deployment 


whole star, in certain cases, it is not violently catastrophic in an 


Ti , 
ULit 


such degree as follows actual collision. It is partitive rather than 


extremely dispersive and dissociative. The disruption takes place bv a 





Fic. 7. A SpPrraL NEBULA WITH NEARLY CIRCULAR OUTLINE AND RELATIN y Few 
LARGE Knots. N. G. C. 278. Photo from Mt. Wilson Solar Observatory 


series of gas-bolts shot out in succession. The larger of these gas-bolts 
are supposed to retain mass enough, and hence self-gravity enough, to 
hold themselves together and so to constitute the nuclei to which t 


more scattered matter gathers to form the planets, planetoids and sat 


lites into which the nebula later evolves. These bolts shot out by th 
successive pulsations of the eruptive action form into the knots that so 
distinctively characterize the spiral nebulx. 

With extreme cases of approach within the Roche limit, and wit 


very close approaches generally which give rise to highly deploved n 






ule, we have nothing to do, except by way of illustration, in our search 





for the genesis of our planetary family. To fit this case, our sun is sup 






vou. m.—30. 
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posed to have shot forth bolts to the amount of only 1/745 of its 1 
to form the members of the planetary family. No doubt some 
tional matter was involved, but even when large allowance is mad 
such matter as may have been projected outward and yet returned ¢ 
sun, and for such other matter as was possibly shot so far out as ¢ 
drawn away by the passing star, and for some that may have been th: 
beyond the control of either body, the fraction of the solar mass requ 
to meet the demands of the case still remains very small. There is 
reason to suppose that the sun’s career as a star was radically affect 
The approach was probably a rather distant one, in this particular ca 
When the multitude of the heavenly host is considered, and 
various directions and speeds of their motions are noted, the event 
which the origin of the parent nebula of our planetary system is 
signed must be regarded as one of the simplest and most inevitabk 
could well be named. There is little ground for doubt that actual « 
lisions occasionally occur. There are six or eight chances that a st 


will pass through even the Roche limit of another star to one that it w 


} 


collide with it. The chances that a star or massive dark body will pass 


near enough to an eruptive star to give rise to effective projections frol 
its tidal cones, rise to very much higher order. Here again, the tet 
of observed facts tallies with the nature of the theory offered, for 
spiral nebule are many times more numerous than any other class 

Let us follow a little more closely the assigned method of evolut 
of the little spiral nebula that is supposed to have grown into o 
planetary system. 

When the passing star that incited the nebular deployment mad 
approach, its differential pull drew forth tidal “ bulges ” on the oppos 
sides of the sun. These were really cones rather than the broad bu 
usually pictured, but superposed as they were upon a spheroidal sur! 
they appeared as merely bulges, as commonly represented. The 
cone, however, better represents their dynamic function. At the s 
time that the cones were drawn out on the line joining the sun and 
star, a belt of inward pressure was brought into play at right ang 
to them. The joint effect of the protrusion of the cones and the 
pression at right angles to them was a concentration of the sun’s e1 
tive tendencies into the cones. At the same time, the eruptive f 


tion was powerfully stimulated. As a result, the sun shot out gas-! 
from the quasi-voleanic cones whose mass was much greater and w! 
velocity was much higher than that of the eruptive prominences w 
are now shot forth at short intervals in a more sporadic way even 1! 
absence of any such special outside stimulus or internal concentrat 
ba 


In the absence of a passing star these eruptions of course fall 
the sun. But if a bolt were shot far out toward the passing s 
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ld be drawn forward by it. If only slightly drawn forward, it would 


eturn to the sun, but would carry back with it such transverse mo- 
nentum as it had acquired. This would affect the rotation of the sun. 
[he ejection on the opposite side of the sun would act in a similar way 
n accordance with well-known tidal principles. If the bolt were pulled 
forward sufficiently far it would fail to strike the sun on its return and 
would fall into an orbit about it. If the pull were effective enough, the 
projectile would not return at all to the sun but swing into an orbit 
about the passing star. If the respective pulls of the star and the sun 
against one another happened to be properly balanced, they would throw 
the projectile out of the control of both and it would go off into space 
and probably pass under the control of some other star. 

Dr. Moulton traced out mathematically the courses of such pro 
jectiles in nearly half a hundred selected cases and found the process 
competent to give a wide range of results. In the first ten cases tried 
all of the contingencies just named were realized. The eccentricities of 
the orbits were often large, but the range of variation was such that 
when the many small bodies of the nebula were gathered into a planet 
the combined orbit would approach a subcircular form. The potency 
the mechanism was found unexpectedly high; its efficiency as a pa t 
tive and distributive agency proved to be quite bevond anticipation. 

It need not be urged that the solar eruptions under these conditions 
would be pulsatory, or that the gas-bolts would be subject to sub-frac 
turing and to the wide scattering of a part of their material. From 
such actions would arise “knots” of different orders and highly scat- 
tered “haze,” the constituents which make up practically all spiral 
nebule. 

This, then, is the mechanism to which is referred the origin of our 
planetary system. It is of vital moment to note just how those critical 
features in our planetary system that seemed to offer so serious objec 
tions to the older hypotheses, are met under this interpretation. The 
gas-bolts shot out from the sun were, under the assigned mechanism, 
given transverse momentum by the attraction of the passing star. Thus 
the planets into which they were collected received their hig 
ments of moment of momentum, endowments that were proportionately 


1 
} 


1 endow- 
of a much higher order than that of the sun. Some endowment was 
indeed received by the sun from the same source through the projectiles 
that fell back to it. The ancestral rotation of the sun is supposed to 
have been nearly opposite to its present rotation. The contribution of 
momentum from projectiles falling back first neutralized the sun’s ro- 
tatory force and then reversed it, finally leaving it with the very slow 
rotation and slight obliquity it now has. As all the projected matter 
was shot either toward or from the passing star and was drawn forward 
in the direction of its movement, all the nebular orbits were in nearly 
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the same plane, and the nearly perfect disk of the final system y 
evitable. Thus are explained the most radical features. The 
other peculiarities of the system grew up as mechanical necessit 
the subsequent processes of organization. Given a series of pi 
knots, the heads of the main gas-bolts of the more effective erupt 
attended by many sub-knots, fragments torn from these in the erupt 
attended also by innumerable scattered particles ranging from mol 


upwards, all thrown into elliptical orbits of varying eccentrici 


slight deviations of plane, and the laws of mechanical aggregatior 
the rest. The primary knots were the predetermined nuclei 


planets. A multitude of lesser knots formed the nuclei of the planet 
The secondary knots formed the nuclei of the satellites, whil 
highly scattered material of the haze was collected into the 
nuclei and constituted the food for their growth. 

Time forbids us to try to follow out the details. Though the scatt 
matter was originally molecular, it was neither gaseous nor meteo! 
any strict sense of these terms. It consisted of particles thrown 
individual orbits of a common type moving in the same direction a 
the sun. The integers were thus from the outset of the dynamic 1 
of minute planets. To emphasize this radical feature they have 
called planetesimals. The term embodies the soul of the hypothesis a1 
suggests the dynamics that actuated the later evolution. 

This evolution consisted of the natural and inevitable gatherir 
these planetesimals into the nebular knots serving as nuclei of gr 
forming ultimately planets, planetoids and satellites. The crossing 
the initial orbits and the precessions and perturbations that in 
arose from the interaction of various parts of the nebula, were the « 
agencies in facilitating a gradual organization of the intertangled p 
tesimal system of elliptical orbits into the simpler and more harmo! 
sub-circular orbits of the present planets. 

In the absence of time to delineate more fully this evolution, w 
perhaps be pardoned an expression of the conviction that in the nat 
course of such evolution the many special features of the planetary s 
tem, not excepting its seemingly strange anomalies of rotation and 1 
lution, find satisfactory explanation.? 

Our special picture of the genesis of our planet, then, is that 
earth growing up about a nebulous “knot” through the rather = 
accession of planetesimals, and taking on its mature form by grad 
stages under general influences not radically different from those t! 
presided over its later history, save in the gradual diminution of its 1 
of growth. Some of the salient features of this growth, some of 
configurations that were acquired, and some of the dominant proc 

2A fuller exposition of the hypothesis will appear in ‘‘The Origin 
Earth,’’ a book about to issue from The University of Chicago Press 
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n which the planet entered, at maturity, wi 
ond lecture, 
In a closing word, may I invite attention again 


city of the assigned process of re juvenation \ 


birth to its present planetary family. It involves n tulate of 


genera 
estruction and re-creation. ‘There is no appeal indeed to any event t] 
ay properly be regarded as other than in 


; 


natural course of ast 
nomic events. It is merely postulated that one of t I 


nplest and most 
inevitable of astronomic events stimulated a partial ds ployment of the 
sun and gave birth to our modest little planet. The genesis of a plane 
tary family was perhaps quite as much in the natural order of things in 
the heavens as was the initiation of : gical family in the course of 
terrestrial history. 
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IMMIGRATION AND THE WAR 


By Proressor ROBERT DE C. WARD 


HARVARD UNIVERSITY 


CRISIS has been reached in our immigration policy. Th 

den has, for the moment, very largely reduced the flow of aliens 
our shores. For the first time in many decades we have breathing s; 
On the other hand, the effects of the war upon the peoples from 
cur future immigration will come are likely to be far-reaching. ‘J 
fact will, after the war is over, bring us face to face with many new 
difficult problems which need careful consideration at the present tim: 
We must think clearly, decide wisely and act quickly. We need new 
immigration legislation. We need it at once. 

Our present consideration naturally comes under three heads. First 


the present status of immigration. Second, the probable future vo! 
and character of immigration. Third, the necessary changes in 
existing immigration laws. 

The Present Status of Immigration.—From a total annual immig 
tion of nearly a million and a half during the fiscal years 1913 and 1914 


rand an annual net increase in alien population (¢. e., deducting the n 


bers of those who returned to their own countries) of 800,000, the 1 
ber of immigrant aliens fell to a little over 325,000 during the 
ending June 30, 1915. Further, owing to the unusually large number 
who left this country, the actual increase in our population throug 
immigration was only 50,000." 

During the months July to December, inclusive, the number 
arrivals was 169,291; of departures, 166,899, leaving a net increas 
population of 2,392. The war has thus brought us, suddenly and un 
expectedly, face to face with a great experiment in restriction—restr! 
tion of a far more drastic sort than has ever been suggested by any but 
a few of our most radical exclusionists. Furthermore, the war has 
brought, temporarily, an interesting change in the racia! character of 
our alien arrivals. The majority of those coming in recent months has 
been from northern and western Europe, whereas, under ordinary co! 
ditions, nearly three-quarters of our immigrants are southern and eastern 
Europeans. The British Isles, Holland, Denmark, the Scandinaviat 
countries, from all of which there has been a fairly regular steam 


a 
ship service, have kept on sending us about their usual quota. Of ¢ 
those aliens who have returned home for military duty, the large ma 4 


1 For the sake of simplicity, these statistics are given in round numbers. 
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ty came originally from southern and eastern Europe. Immigra 
on restrictionists have observed with satisfaction that there has been 
ess unemployment than usual during this winter, even in our larg 
eastern cities, and realize, what they have always maintained, that r 
ducing the inflow of unskilled labor must inevitably simplify and lighten 
all our burdens of public and private charity. They observe, also, that 
there has been no widespread, serious or disturbing lack of labor in our 
oreat industries or public undertakings. The pre dictions of those who 
have persistently maintained that even a very moderate restriction of 
immigration would immediately lead to a labor shortage and greatly 
curtail our industries have been shown to be in error. It is true that 
there has been somewhat of a deficiency in the supply of domestic 
servants, especially in New York City. This is partly due to the demand 
of the factories for more operatives. And in any case, the situation is 
not without its advantages, if it results, as it undoubtedly must, in more 
efficient and less wasteful housekeeping. 

An important eastern newspaper, which has always strongly opposed 
the further restriction of immigration, recently lamented the fact that 
the present small alien inflow would result in somewhat higher wages 
for our laboring classes. This puts the case very squarely before us. 
Unrestricted immigration; lower wages; cheap labor; un-American 
standards of living, on the one hand. A reasonable selection and re- 
striction of immigration; better wages; more intelligent labor; Amer- 
ican standards of living, on the other. 

The Probable Future Volume of Our Immigration.—Is immigration 
likely to be greater after the war than before it? Or are we to witness a 
general and more or less permanent decrease? Our economists are 
already considering this question, and Commissioner of Immigration 
Fr. C. Howe, of New York, has discussed it in several magazine articles. 
With most of Commissioner Howe’s conclusions we find ourselves in 
general agreement. The demoralization of industry; the breaking-up 
of homes; the roving restlessness of millions of men who will never be 
able to “settle down” again at home; the greatly increased burdens of 
taxation; the desire to fly from the horrors of future wars; the political, 
religious and social readjustments with the almost inevitable oppression 
and dissatisfaction of multitudes of people; the widespread destitution, 
misery and hopelessness; the return to the United States of aliens who 
went home to fight and who will bring back with them many of their 
countrymen who have never been here; the desire of the foreign-born 
already in the United States to bring to America relatives and friends who 
are still left abroad—these and other causes will operate to bring us an 
increase in immigration which seems likely to surpass anything that 


we have ever known. It is ez sy to see what use the steamship agents 





PE Ra > Lk 





440 THE SCIENTIFIC MONTIHIL) 


1 


will make of the conditions following the war, in order to st 


emigration from abroad. “Fly from the horrors of war; escap 


taxes; go to a country where there are no wars; where 
standing army; where wages are high and work is plenty; go to A 


ica.” A considerable proportion of our immigration even in n 


times is thus artificially stimulated. What will happen al 
it is easy to guess. Already, plans are being made by foreign comp 
for the establishment of new steamship lines, to bring emigrants 
Europe and Asia to the United States. 

All this is not mere idle speculation. Our statistics show t] 
wars have in no case been followed by any permanent decrease in 
gration from the countries involved. On the contrary, as Profess 
W. Jenks has pointed out, these wars have usually resulted in a 
and almost immediate increase. After the Franco-Prussian war, i: 
gration to this country from Germany and France increased, and 
tained its maximum not many years after the war. Greek immigrat 
increased steadily after the last Turco-Grecian war. The more rece 
Balkan war was followed by increased immigration from the Balka 
states. The numbers from Serbia, Bulgaria, Montenegro and Gree 


the year after that war were nearly double those of the year preceding 


the war. Those who may maintain that immigration will decrease pe 
manently after the present war is over have no statistics on which 
dase their claim. 

On the other hand, of course, there will be tendencies which n 


operate to cut down emigration from certain European countries. A1 


enormous amount of constructive work will have to be done, in the 
building of roads, railways, bridges, factories and dwellings, and in t 
general rehabilitation of what the war will have damaged or destroy 
Immense numbers of skilled and also of unskilled workmen will 


needed for these enterprises. Owing to the thinning of the ranks of the 


most efficient laborers, by death or by injury, during the war, wages m: 
perhaps rise, but whether the impoverished nations of Europe will 
able to compete with our American wages, and thus keep their peop 


at home, yet remains to be seen. Again, it is not unlikely that some o 


the European governments will take steps to discourage, to check, pe! 
haps even for a time to prohibit emigration. The work of reconstruct 


after the war will go on most actively and most effectively in the cou 


tries of northern and western Europe, where the state and industry ar 


well organized, and where the plans for reorganization will be careful 


prepared. It is in these countries that there will inevitably be the most 


immediate and best paid opportunities for the largest number of labo! 
ers. And it is, therefore, from these same countries, from which w 


have in the past received our all-around “best” immigrants, that w 
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ikelv to see the greatest falling off in immigration. On 
in the countries of southern and eastern Europe and 
_immigration from which has been on the whole mor , 
ause of the differences in race, political institutions, education and 
al habits, there will not be the same organized reconstructive work. 
From these countries, therefore, so largely in the more primitive con- 
nm of agriculture, the forces tending to promote emigration will be 
erative to a much greater degree than ever befor Thus the great 
reponderance of southern and eastern Europeans, already the most 
striking feature in our recent immigration, is likely to be still further 
nereased after the war is over. ‘To put it briefly, t petal tend 


i 


ency, to keep people in Europe, will be greater an r the nations of 
northern and western Europe; the centrifugal tendency, to drive people 
out, will be greater in southern and eastern Europe, and in western Asia. 
Balancing the reasons for a possible decrease in our immigration after 
the war against those which will bring about an increase, the weight of 
probability is strongly on the side of a marked increase. This increase 
will doubtless for some years be largely one of women and children, 
whose care will throw a very heavy burden upon all our charitable 
agen ies. 

The Probable Future Mental and Physical Character of Our Immt- 
gration.—No one who has at heart the future of the American race can 
fail to view with concern the probable effects of the war upon the phys- 
ical, mental and moral condition of our immigrants. The introduction 
of pestilential war diseases, such as cholera, typhus, typhoid fever and 
the like, is not greatly to be feared, although some of our medical men 
are already viewing this problem with much concern. On the other 


hand, the more subtle and much less easily detected venereal diseases, 
which are always rampant in great armies in war time, and the mental 
breakdowns, of which there are so many thousands of cases among th« 
soldiers at the front, present another aspect of the health problem which 
is far more serious. Great numbers of soldiers, althou; 


h not actually 
afflicted with any specific disease, will eventually come to the U 
States, maimed, crippled, wounded, enfeebled by illness or exposur 
or mentally unstable. The fittest, mentally and phfsically ; those who in 
the past have had the initiative and the courage to emigrate, will be 
dead, at the prime of life, or will be needed at home to carry on the work 
of rebuilding and reorganization. These are the men whom Europe will 
do its utmost to keep at home. The least fit are likely to emigrate. Many 


of those who, because of mental or physical disability. wil] find them- 


selves least able to earn a living abroad, will be the verv ones most 


*It is very significant that the final report (March, 1916) of Lord Syden 
ham 's Royal Commission on Social Diseases dwells particularly upon the inev 


able effect of the war in greatly increasing the seriousness of the situation. 
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likely to be Assisted ” by relatives and friends in this country to “ 
to America.” Against the emigration of such persons the Euro) 
governments will not set up any barriers. There are good grou 
therefore, for expecting, with reasonable certainty, that our immigrat 
in the next few decades after the war will be of a lower physical 
mental standard than it has been in the past. 

The moral effects of the war are by no means to be disrega: 
As Commissioner Howe has clearly pointed out, a widespread demora 
zation will prevail among the peoples now at war, resulting from li! 
the army; the breaking off of family ties and responsibilities; thy 
lessness and difficulty of settling down again after the fighting is o 
the craving for freedom and liberty as soon as the military disci 
is relaxed. Our future immigration is sure to contain a large prop 
tion of these disturbed, restless, irresponsible men; less amenab| 
] 


law and order; less disposed to conform to our conditions of life; 


easily assimilable, than has been the case in the past. The interrupt 


of the education of multitudes of young men who have been called on 


military service, and who will never take up again their scholastic or \ 


This gr 


cational training, is a serious phase of our general problem. 


will go forth into the world insufficiently and unsatisfactorily prepared 


for the business of life. For years to come, our immigration will in 


large numbers of youths and of men whose standards of education \ 


be lower than would have been the case had there been no war. 


And what of the more distant future? What of the effects upon t 
On 


This question is obviously a difficult one. 


unborn generations ? 
As a rather extreme representativ: 


ions vary greatly in regard to it. 


one side, we may turn to Dr. David Starr Jordan’s latest book, whos 
“a 


title clearly indicates the message which its author seeks to bring, 


and the Breed: the Relation of War to the Downfall of Nations’ 
(1915). War, as Dr. Jordan strikingly puts it, “impoverishes t 


breed.” The strongest and best men are the ones who are killed 
injured, and who leave few or no children. 


and continue the race. The result is an inevitable impoverishment 
the stock. Dr. Jordan notes the reduction in the required height 
French soldiers as the result of the Napoleonic wars and the killing 


and wounding of the taller men. 


1870-71 who came to be mustered as soldiers twenty years later, we! 


found to be an inferior lot of men. And, more recently, as noted 


Dr. Jordan in Science (New York), a similar condition has occurred 
The Japanese children born at the time of the war betwee! 


Japan. 


China and Japan, twenty years ago, became conscripts in 1915. 


cording to the Asahi of Tokyo, as translated in the Japan Chronicle, t 
For Jat 


number of conscripts in Tokyo decreased over 16 per cent. 


The weaklings live, marr) 


The French and German babies 
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; a whole there was an increase of conscripts in 1915, but the rate of 
crease was only 30 to 50 per cent. of the normal. Furthermore, 
wering in the quality of the new soldiers is distinctly observable. T 
isahi says that “most of those who underwent conscript examinations 
s year were born during the war and therefore are sons of those too 
ld or too weak to go to the front, and so it is no surprising thing if the 
ns¢ ripts of 1915 are of exceptionally delicate constitution.” ; 
impoverishment of the breed,” in Dr. Jordan’s opinion, is : 
table result of war. The longer the conflict continues, the more serious 
will be the effects upon future generations. The weakling fathers—too 
voung, too old, or too feeble to fight—and the improperly nourished, 
overworked and harassed mothersof Europe, are handing on to their chil- 
dren who are now being born an inheritance of physical and mental un 
fitness which will mark not only this generation but future generations, 
through the long vista of the time to come. An increase in the number 
of defective children, now and hereafter, is a condition which Europe 


im 


must face, and which, because it will affect the character of our in 
grants, vitally concerns the United States. Dr. Ales Hrdlicka, of the 


Smithsonian Institution, one of our leading anthropologists, cont 
to Dr. Jordan’s book an opinion as to the probable effects of 
lery firing on the nervous systems of soldiers in the war. 
that subjection to the constant roar of the firing will “ result 
or less defective mental or nervous state in the progen 
dividuals.” 

Dr. Jordan’s view may be thought rather extreme. The problen 
a highly complex one. There are not lacking those who take a differ 
ent position. It is pointed out that wars have been so constant, not 
only in Europe, but over most of the world, that if wars do result in 
racial deterioration, national degeneracy should have followed them. 
Again, it is urged that by no means all of the physically and mentally 
fit who go to war are killed, or are so impaired in body or mind as to 
be undesirable fathers for future generations of offspring. The num- 
ber and the quality of the men who will survive the war is at present an 
unknown and indeterminable element in the problem. Professor Ros- 
well H. Johnson, of the University of Pittsburgh, has recently warned 
us* against sweeping and unqualified statements that war is either good 
or bad in its effects on the human race. Some wars are mainly good: 
others mainly bad. A conscripted army is likely to be physically, and 
probably also in other respects, superior to the bulk of the population 
The conditions of poverty, improper sanitation and inadequate medical 
treatment in the homes tend toward a deterioration of the race. Many 
factors must thus be taken into account. In summing up his argument, 
Professor Johnson says: 


8 Journal of Heredity, De: ember, 1915. 
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In the present war it would seem that the high quality of both sides 
pared with the rest of the world is so predominant a dysgenic facto 
together with the other dysgenic features, the eugenic results are overbalay 
The human species therefore, on account of this, is at present declining 
herent quality faster than in any previous length of time. 

In connection with this particular subject, it is highly signif 
that Germany, which is universally recognized as preeminently the n 
tary power of the world, and whose scientific study of military p 
is so thoroughly organized, should already be giving serious attent 
the racial effects of the war. On October 26-28, 1915, there was 
Berlin, a Tagung fiir die Erhaltung und Mehrung der deutschen V; 
kraft—surely a highly significant designation. Over one thousand 
gates attended, and the proceedings were marked by an extraordii 
unanimity of sentiment. It was recognized that “ war kills the best, 
bravest, the healthiest, eradicating once for all the finest strains of 
race.” There was serious discussion with a view to bringing abo 
increased multiplication of the fit by various means, chiefly the ass 
ance of large families of healthy stock. 

From the foregoing considerations it appears that the effect 
Great War upon the United States, will, unless all signs fail, be profo 
and far-reaching. For it will affect the mental, physical and even mor 
characteristics of millions of our future immigrants and of thé 
scendants. 

The Idealist and Immigration Restriction.—There is still in 


midst a group of idealists who shudder at the mere thought of a further 
regulation of immigration. They hold fast to the vision of the univers 


“ coal fis 


brotherhood of man. They call “narrow,” “ungenerous,” 
“un-American,” any one who suggests further immigration legislation 
They point out what an enormous debt our country owes to its for 
born citizens. They never tire of reminding us of the remarkable achi 
ments of foreign-born children in our public schools. They have 
solute confidence in the strength of our institutions to assimilat 
people, of every land, who may choose to come here. They believe t 
this is the world’s great “melting pot,” where race hatred and 1 
differences are to be forever done away with. They produce such \ 
less and impressive statistics to prove that our recent immigrants 
far ahead of the native-born in all that pertains to good citizenship t 
we sometimes cannot help wondering how our ancestors, of Anglo-Sax 
stock, who originally settled the United States, ever had the genius 
the wisdom and the courage to fight the Revolutionary War, 
develop our American democratic government. They believe in 
ing the United States forever the “asylum and the refuge for 
cdown-trodden and oppressed of all nations.” Wonderful ideals 


are, and tremendously inspiring, when eloquently presented, is 
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of the “haven of refuge.” 
neere though they are, are nevertheless inconsistent 
really believes in a “ haven” open, unrestricted 


ne really believes that we ought to admit, unreser\ 


t, the criminal, the prostitute, those who 


liot, 
dangerous contagious disease.” There are probably none 
want our doors wide open for all time for the incoming of mill 
millions of Chinese, Japanese and Hindus. They may think 
perfectly sincere when they use the haven argument, but they aré 


ously not so. They really do not want their “ asy 
say so much, to become an insane asylum, nor the 
an almshouse or a penitentiary. 

Standing close behind these idealists 
A. Walker well termed “ optimists beyond al] 
using the same eloquent and catchy appeals, come the 


? 


land owner, the contractor, the railroad and the 
profiting directly through the influx of unlimited 
demanding more “ hands,” and most of them ind 

ditions of the bodies and of the minds which of necessit 
“hands.” Our large employers of labor natura 
“brotherhood of man” and the “haven of refuge” 
people to their real motive. Thus many of 

misled into cooperating with these “ big money a 


that the true motive which controls these is purely ish. Anotl 


group which is strongly opposed to immigration restriction is mad 


} 


nt! eamsn 


of the leaders of our foreign-born colonies, mostly contractors, s 


; 
\ 


agents, small bankers, newspaper men, and thy 
on our recent immigrants and want the supply t 
} 


possible. And politicians whose positions depend upon 
foreign-born citizens constitute another small but very noisy group, al 
ranged behind the banners inscribed “ Haven of Refuge” and “ Asylun 
for the Oppressed.” Professor E. A. Ross, of the U 
consin, has clearly brought out one fact in regard to 
is not generally appreciated and yet has great significa 

The investor, landowner, and contractor can well afford to preach wor 
wide brotherhood. The professional man sitting serene above the arena of 
struggle can nobly rebuke narrowness and race hatred. Throughout our con 
fortable classes one finds high-sounding humanitarianism and facile ] ps of syn 
pathy for immigrants coexistent with heartless indifference to what depressive 
immigration is doing and will do to American wage earners and their children 
If the stream of immigration included capitalists with funds, merchants ready 
to invade all lines of business, lawyers, doctors, engineers, and professors qual 
fied to compete immediately with our professional men, even judges and officials 
able to lure votes away from their own candidates for office, the pressure would 
be felt all along the line and there might be someth ng heroic in these groups 
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we 


standing for the equal right of all races to American opportunities. But 
actually the brunt is borne by labor, it is easy for the shielded to indulg 
generous views on the subject of immigration. 





Necessary Changes in Our Immigration Laws.—There is one thi 
about our immigration legislation which it is essential to keep 
mind. The whole subject is a very difficult one. To understa: 
it one must know the history of immigration and of our immig: 
tion laws from the beginning; the regulations which at differe: 
times have governed the enforcement of these laws; the interpret 
tions which have been put upon them by the courts; and the act 
workings of the laws as compared with the way in which they wer 
tended to work. For the layman to have knowledge of these facts 
clearly rarely possible. And laymen who, without sufficient knowled 
of the subject, write or speak on immigration legislation, simply add | 
the confusion, bring themselves into ridicule, and delay the enactment 
of proper laws. In this matter, as in so many others, the only way is to 
accept the conclusions of the experts. Our present immigration laws 
aim to exclude some twenty-one classes of mentally, physically, mora 
and economically undesirable aliens. On paper, the list of the exclud 
classes is long and formidable, and seems amply sufficient. But carefu 
and unprejudiced students of immigration, both within the immigra 
tion service and outside of it, agree that we have not been keeping « 
the unfit sufficiently even to preserve the mental and physical status 


of our population, to say nothing of promoting any improvement. These 


laws grew up slowly, as the result of experience extending over mat 
years. They have served as the basis for the immigration legislation « 
Great Britain and of Canada. They were not the result of any “ know 
nothing” agitation, of the sudden demand of a political party, or of 
whim of a moment. As recently as 1875 we excluded only criminals 
and prostitutes. Slowly, deliberately, carefully, this legislation was 
planned and enacted. Nevertheless, the experience of years has brought 
the defects to light. Competent government immigration officials hav: 
pointed them out. Disinterested citizens, and economists, and medical 
men and social workers, have studied these laws, and have shown 
where they fail to accomplish their purpose. The last few years havi 
witnessed a very remarkable spirit of cooperation among our experts 
immigration matters in the effort to frame new legislation which shall 
really be adequate to meet the conditions which experience has shown 
exist. There is a bill now before the House of Representatives (H. ft 
10384, Union Calendar No. 36, Report No. 95) which, all things « 
sidered, is the most comprehensive immigration bill ever introduced 11 


the meet 


Congress. It is the result of years of careful study of our present la j 
and of its workings. Its provisions, as the commissioner-genera| ‘ 
immigration says in his last annual report (June 30, 1915), “ cont: 3 
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e result of experience and investigation—of the experience of ad- 

nistrative officers, extending over nearly a quarter of a century, in 
the enforcement of various statutes regulating immigration, and of the 
nvestigations conducted variously but in particular by the Immigration 
Commission, created under the act of 1907, the report of which, com- 
prising 42 volumes, was submitted to Congress in December, 1910.” 
The provisions of this bili “have been drawn with great care and 
thoughtfulness, . . . by them the law is made certain in its definitions 
and clear in its term throughout—improvements badly needed in the 
existing statute.” The bill aims to protect the United States against 
the incoming of mentally and physically, and of otherwise unfit and 
undesirable aliens. It also embodies several provisions which would 
ensure more humane treatment to the aliens themselves, and would, 
to a large extent, do away with the hardships involved in the deportation 
of aliens who are excluded at our ports, by preventing their original 
embarkation. And in response to the ever increasing demand—greatly 
strengthened by the probable effects of the war—for the further restric- 
tion of economically undesirable immigration, the bill also proposes 
certain amendments designed to keep out some of this group. 

The bill is largely a codification of our existing immigration laws, 
Lut embodies several important new provisions. It is clearly out of the 
question to discuss this bill, which covers 62 pages of print, in detail in 
the present article. It is our purpose merely to call attention to a few 
of the more important changes which its enactment would make in ou! 
present laws, but with special reference to the exclusion of the mentally 
and physically unfit. In regard to the better detection, exclusion and 
deportation of this group there is no essential difference of opinion 
among those who have the future of our race at heart. The unanimit' 
of feeling in this matter is encouraging, but, in view of our past ex- 
perience with mentally and physically defective aliens who have been 
admitted to this country, it is not surprising. 

To the excluded classes the bill adds persons of constitutiona psy- 
chopathic inferiority and persons with chronic alcoholism. both of 
which designations have a definite meaning to alienists, and to the 
surgeons of the United States Public Health Service. That many per 
sons not properly to be certified as insane but who would, in many cases, 
become insane soon after arrival, could be kept out under the forme 
provision, has long been the opinion of the physicians, the alienists and 
the immigration officials who have made a special study of this subject, 
and who have for years strongly urged the inclusion of this new pro 
vision in our immigration law. Chronic alcoholics, who are sur ly un- 
desirable members of our community, are often discovered by our 

1 


examining surgeons, but as the law does not now state specifically that 


I 
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they shall be excluded they must in most cases be allowed to land 


new bill excludes vagrants, and persons afflicted with tuberculosis 





form. It also aims to prevent the embarkation of aliens afflict: 


idiocy, insanity, imbecility, feeblemindedness, epilepsy, constit 






psychopathic inferiority, chronic alcoholism, tuberculosis in an) 






a loathsome or dangerous contagious disease, by imposing upon 






} 


ship companies who bring such aliens a fine of $200 plus the ai 





paid by the excluded alien from his initial point of departure pr 






the secretary of labor is satisfied that the defects could have been de | 






by a competent medical examination before embarkation. This 






excellent and humane provision, and would go far toward making 






companies more careful in the sale of passage tickets, and wo 






many unfortunate aliens the disappointment and hardship of 






deported after arrival at our ports. The present fine is $100, 






shown to be too small to be really effective, and does not cover as n 






cases as are above enumerated. <A new fine of $25, plus the a 





transportation expenses, is established in cases of certain oth 


serious mental defects, and of physical defects which may aff 






alien’s ability to earn his living. 






The new bill provides for a very much more thorough med 






amination of arriving aliens, especially with reference to the det 






of mental diseases; gives the medical inspectors the exclusive s 





of interpreters, and suitable facilities for the detention and examinat 






of the aliens. This amendment has been strongly urged by the unit 





t “ 


action of the most important scientific bodies in the United States w 





deal with the prevention and treatment of mental disease, by s 






medical associations and by individual physicians all over the count 






That our medical inspection has been hopelessly inadequate has 






deen known to the experts. We have not had enough medi 






spectors, and those on duty have not had adequate facilities for 






work. Thus it has come about that, in spite of our law prohibiting 





udmission of insane and mentally defective aliens, our institutions 






been filling up with just these people. As Dr. T. W. Salmon, o 
National Committee for Mental Hygiene, has well said: 










There is no reason for the acceptance of a single insane or mentally 


able alien except inability to determine his condition. 










It is a very significant fact that, with the decrease in immigra 


since the war, particularly at New York, a more rigid medical ins 





tion has become possible. This “intensive examination” has res 
in a marked increase in the numbers of aliens certified as having ph) 
or mental defects. “Certainly,” says the commissioner-general, “t 
could be no better or more convincing argument... for increasing 
medical force sufficiently to insure that no alien shall be admitted t 
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country until he has been subjected to a medical inspection really cal- 


culated to disclose his mental or physical deficiencies.” With this state- 
ment all public-spirited citizens will surely agree. 

The new bill extends from 3 to 5 years the period during which 
aliens may be deported who at the time of entry belonged to one or more 
of the excluded classes; who have become public charges from causes 
existing prior to landing; and of some other groups. This extension 
of the deportation period has been urged, year in and year out, by heads 
of institutions who have had to do with dependent, defective and de- 
linquent aliens, by organized charitable societies, and, perhaps most 
strongly, by the former commissioner of immigration at the port of New 
York, Hon. Wm. Williams, whose thorough, sane and illuminating 
study of the whole immigration problem has contributed greatly to our 
understanding of the subject. It is the conviction of all the unpreju- 
diced experts who have studied this problem that a five-year deportation 
period would relieve our penal and charitable institutions of an enor- 
mous financial burden, reaching into the millions of dollars, and would 
rid our communities of large numbers of defectives who otherwise 
would remain here, many of them a burden upon state or city, and many 
of them starting long lines of defective and delinquent children. 

The new bill strengthens the provisions of existing law regarding 
the “White Slave” traffic; makes the inspection of steerage quarters 
more thorough; compels steamship companies, when deporting aliens, 
to give such aliens as good quarters as those for which they paid on the 
voyage to this country; makes possible the expulsion from the country 
of alien anarchists and criminals, even when they have become such 
after entry; and in many other ways provides for the welfare of the 
alien as well as for the welfare of the United States. 

All these new provisions regarding the more effective exclusion and 
the deportation of mentally and physically unfit aliens have been care- 
fully drawn, as above stated, after consultation with experts who have 
seriously studied these particular aspects of our immigration problem. 
They were all suggested and strongly urged upon Congress years before 
the war broke out. Their enactment into law should have been effected 
long ago, under the usual conditions of normal immigration. But 
every argument in favor of this legislation has gained weight, incal- 
culably, in view of the probable effects of the war upon the character of 
our future immigrants. As the commissioner-general says in his last 
annual report, the adoption of these amendments now “becomes an 
imperative necessity.” It is for the best interests of our future race; 
it is for the best interests, in the long run, of humanity at large, to 
prevent, as far as may be possible, the coming to this country of the 
mental and physical derelicts of the war. It is unfair and ungenerous 
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to future generations of Americans to saddle upon them the tremend 


burden of supporting not only the present generation of these people, 


but the long lines of their descendants. It is not doing our share in t 
promotion of race betterment if we, who have the matter in our ow 
hands to-day, do not act at once, before it is too late. 

The demand from the country at large for a further restriction | 
immigration which is “economically undesirable” has resulted in t 
inclusion, in the pending bill, of certain provisions which aim mor 
less directly at restriction, whereas the amendments above consider 
relating to mentally and physically unfit aliens, are rather matters of 
public health and safety than of a large regulation of immigration. | 
is clearly the temper of Congress as shown during the past few » 
to combine all immigration legislation into one general bill. Henc« 
must consider briefly the provisions which have an economic, as wi 
those which have medical bearing. 

The new bill excludes Hindus, whose immigration has only rece: 
begun, but whose coming in inevitably larger and larger numbers wi 
if unchecked, lead us into many serious racial and economic difficulti: 
It increases the head tax from $4 to $8, but exempts children under | 
who accompany their father or mother. Under the present law, ev 
alien, even an infant in arms, is required to pay a tax of $4. In p1 
tise, however, the tax is paid by the steamship company, and is n 
provision oppressive to the arriving alien. 

The new bill provides for a reading test, in a very mild forn 
excluding “ all aliens over 16 years of age, physically capable of readi: 
who can not read the English language, or some other language or 
lect, including Hebrew or Yiddish.” Sweeping exceptions are mad 
the case of fathers and grandfathers over 55; wives, mothers, gra 
mothers, unmarried and widowed daughters; and of all aliens who 
fleeing from religious persecution abroad. This is not the plac 
present any argument in favor of the reading test. It was reco 
mended by 8 out of 9 members of the U. S. Immigration Commiss 
“as the most feasible single method of restricting undesirable immigra 


tion.” It has been endorsed, over and over again, by state legislatures; 
boards of charity ; philanthropic organizations of all kinds; labor bodies: 
chambers of commerce; by our leading authorities on immigration and 
by citizens in all walks of life. In the past twenty years a reading test, 
often in a more severe form than the one at present proposed, has passed 
one House of Congress or the other more than twenty times. It ha: 


been truly said: 


If ever the citizenship of the United States has given endorsement to any 
measure of legislation, it certainly has done so to the principles embodied in this 


bill. 
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Of course, to object to the reading test on the ground that it “ will 
not exclude the educated rascal” is a sign either of gross ignorance or 
of a wilful attempt to mislead. The reading test is not to replace any 
existing provision of the present law. It is to be added to our pres- 
ent provisions. Criminals are already mentioned among the excluded 
classes, and we keep them out when we can, and as well as we can, 
although everybody familiar with the law, and with the difficulties of 
its enforcement, knows perfectly well that we really have no effective 
means of keeping out this group. No one maintains that the reading 
test is an ideal, or a perfect “solution” of our probler 
of the Review of Reviews recently wrote: 

The application of new tests could be made now with 
venience than at a later time. That of ability to read is far fro: 
ically perfect one; but it was recommended by the Immigration 
several years ago, after a vast and impartial study of the whole problem. It is 
not likely that this test would operate to shut out very many desirable immi 
grants. It would, however, affect appreciably that great tide of labor that 
moves back and forth in the steerage, retaining its citizenship in the countries 


i 
of eastern and southern Europe. The literacy test could be so modified and 


applied in a reasonable spirit as not to exclude many families whose addition 
to our citizenship is to be encouraged. 


And Dr. Edward T. Devine, than whom we have no higher authority 
on all matters of public and private philanthropy, has, in endorsing the 
reading test, expressed similar views. 

A bill containing a similar provision was vetoed by President Clev: 
land March 2, 1897, partly because of an objectionable clause which 
would have led to friction with Canada; was promptly passed over his 


veto by the House, and would have been passed over the veto by the 


p 
Senate if it had not been crowded out by a tremendous pressure of busi 
ness just in the very last hours of that Congress. The pending reading 


test is much more liberal than that of twenty years ago. There was not 
the same reason for it then as there isnow. And President Cleveland said, 
after the expiration of his term, that his veto of that immigration bill 
was one of the great regrets of his public life. In February, 1913, a 
general immigration bill embodying a reading test passed both Houses 
of Congress by an overwhelming vote, and was vetoed by President Taft. 
Instead of writing his veto message himself, President Taft sent to Con- 
gress a memorandum written by his Secretary of Commerce and Labor, 
Hon, Charles Nagel, of St. Louis, who had always been strongly opposed 
to any really effective regulation of immigration. This bill passed the 
Senate over the veto by a vote of 4 to 1, and was lost in the House by 
only a few votes less than the necessary two thirds. 

During the last Congress (sixty-third) a very similar bill passed the 
House by a vote of 2 to 1; the Senate by a vote of 7 or 8 to 1; and only 
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failed by a few votes of passage over President Wilson’s veto. The 
latter was based partly upon a clause in the bill which seemed to the 
President to take away the right of asylum in this country for political 
refugees. This matter has been remedied in the present bill. 

Thus the pending bill comes up before Congress once more, embody- 
ing provisions for the preservation of our public health by more effective 
exclusion of mentally and physically undesirable aliens; providing for 
more humane and fairer treatment of the aliens themselves; and exclud- 
ing certain additional groups which, in the opinion of our immigration 
experts, are economically or racially unfit. It is natural! that so complex 
a bill, codifying all our existing immigration laws, and making chang 
in them, should meet with opposition. Some of this opposition 
honest and sincere. Much of it is based on misconceptions of what t 
present law is and of the ways in which the new bill would modify 
Much of it is the result of agitation by “interested” persons who do 1 
hesitate to mislead the foreign-born members of our communities 
wilful misstatements of facts, and deliberate falsehoods regarding tl. 
actual wording and purpose of the bill. When no less eminent a citizen 
than Cardinal Gibbons was misled into thinking that the immigration 
bill which passed the last Congress required ability to read English, it is 
not surprising that the great masses of our recent immigrants are even 
more mistaken. Much of the opposition, now as always, comes from tl: 
railroad and steamship companies, and from the large employers 
labor. Some of it is coming from the Japanese and the Chinese. 

In the midst of all this tangle, it is the business of those of us who 
know the facts, and who understand the purpose and meaning of the 
new bill, to keep our minds clear and sane; to urge, insistently, that 
more attention ought to be paid to the needs of the people of the country 
as a whole and much less to the meetings, and speeches, and nois} 
“resolutions” of this or that group; to point out that the mental and 
physical welfare of the future American race should first of all be safe- 
guarded, and that the demands of any local, or temporary, or selfish, or 
narrow interest are not for an instant to be put ahead of this, the most 
important of all our national responsibilities. 
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BUILDING AND LOAN ASSOCIATIONS THE SOLUTION OF 
THE RURAL CREDIT PROBLEM 


By Proressor WILBUR O. HEDRICK 


MICHIGAN AGRICULTURAL COLLEGE 


HE enjoyment of his personal credit has become a matter of larger 
T concern to the thrifty bread winner during recent years than was 
formerly true. The limiting of liability for collective indebtedness and 
the abolishment of prison sentences for debt, which took place simul- 
taneously in civilized countries a half century ago, did much to re- 
lieve the odium and danger which prior to this time had attended using 
one’s credit and made borrowing—especially for productive purposes— 
not only permissible, but actually commendable. 

The opening of this newly approved field of opportunity was at once 
taken advantage of by many new credit-handling organizations. Banks 
increased in numbers wonderfully and, in addition to banks, trust com- 
panies, savings banks, building and loan associations, investment com- 
panies and many other credit agencies of lesser note came into existence 
for the handling of certain special] supplies of or demands for this great 
resource. Credit is, indeed, in all its aspects essentially of the same 
nature—the transfer of something of a valuable character to another 
without an immediate equivalent in return—and it has as many vari- 
eties as there are credit agencies, or, literally, as there are uses or sup- 
plies. Thus there is bank credit, building and loan credit, merchants’ 
credit, and, more technically, short or long credit, secured and unsecured 
cedit and many others reflecting the effects of multitudes of practical 
influences. 

The farmer’s need for credit is of a highly specialized sort. The 
canvass of the credit needs of the farmer made by the Department of 
Agriculture in 1912-13 shows that it is customarily a period of from 
four months to four years which measures the length of the loan which 
farmers desire to make. The credit loans made by farmers for the 
shorter period is in the nature of advances upon crops for the growing 
of which the farmer is naturally short of means at seed time, but is 
opulent at time of marketing, for carrying cattle through feeding time 
and, in short, for defraying current expenses. The longer period of 
credit loans is for buying land, building silos or for making other per- 
manent improvements. It will be seen at once that the farmer’s use of 
credit is for investment purposes and that his patronage of customary 
banking agencies helps but little the store of liquid assets which are 
indispensable to the successfulness of the ordinary commercial banks. 
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The ordinary commercial banks are indeed limited by many handi- 
caps in their dealings with farmers. In addition to purveying a variety 
of credit, which at its best is absolutely useless to farmers, commercial 
banks have an expensiveness of management which increases materially 
the cost of borrowing to the farmer. The up-to-date consumer and 
producer of commodities everywhere believes firmly that a cause of t 
current high prices of commodities may be found in the existence of too 
much interference, too much friction, too many hindrances (as a result 
our middleman system) in the passage of products from their place of 
origin to their place of consumption. May not a similar explanation ac- 
count for the high charges which bankers make for the transfer of credit 
from the hands of depositors to the hand of borrowers? Expensive legal 
regulations, for example, restrict the banker in all directions. H 
legislated upon with regard to inspection, to his reserves, to his ow 


ship liabilities, his interest charges, his mortgage foreclosures, lin 
tions of loans to borrowers, creditability of farm lands to one half va! 
form of bank issues, character of securities, ete. An examination 
these typical regulations will show that most of them are framed in { 
interests of the depositors and have for their purpose the worthy obj 
of insuring a bank’s business safety. But are such safeguards necessa 
for credit agencies which deal only with farmers, and should the country 


naan pay the increased price for his loans caused by the regulations whic! 
are intended as safeguards against the more speculative business of t 
city ? 

So small a point even as that of variation in business habits on the 
part of farmers and bankers tends constantly toward the estrangement 
of these two classes each from the other. The farmer is proverbially 
lax in keeping appointments with a bank, but the bank proverbial) 
adjusted to methods of punctuality. Most farmers also wish the cas 
itself when borrowings are made from banks, instead of merely credit: 
on the other hand, bankers wish to loan credit and are loath indeed | 
allow cash to be taken from their possession. Little frictions of | 
sort, however, are not, in fact, irremediable, but the serious one of a 
plying an agency adjusted to the demands of one occupation to perforn 
ing a service for another and very different occupation does not seen 
easily capable of reconciliation. 

The penitential self-searching which our nation gave itself a fev 
years ago in carrying out the far-famed conservation movement result 
in a few things which promise to be more lasting than the discovery | 
agricultural credit. It is true that farm credit had not been unknown 
among our many economic resources prior to this time, but it required 
the stress of a national hunt seeking our most remote and minutest 
assets for conservation purposes to bring out this great utility and 
reveal its actual proportions and real importance. It is with the con- 
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ervation movement then—conservation of our human as well as our 
natural resources—with its problems of reforestation, of slum recovery, 
of desert reclamation and white slavery that the question of rural credit 
comes up. 

A contributory reason for the appearance of this question among us, 
furthermore, is found in the enormous growth in value attained by 
farm property in recent years. The census of 1910 shows that during 
the preceding decade farm land had increased in value more than 100 
per cent., and that the annual agricultural output had grown from about 
four billions in 1899 to nine billions in 1910. It has now grown to 
many more billions than this, with corresponding increases in the value 
of land. The existence of so much negotiable wealth in any occupation 
must necessarily add immensely to the credit possibilities within that 
occupation over what had previously prevailed. 

The handling of the credit which arises from this stupendous amount 
of wealth has rested mainly in the past with the ordinary commercial 
banks of the country. The growth in numbers and profitableness of 
these institutions—national, state and private—within the last decade 
and a half is looked upon everywhere as phenomenal and little doubt 
can be felt by any one that much of the prosperity which this banking 
pursuit has enjoyed is derived from the increasing prosperity of farmers. 
The commercial banks indeed have been wide awake to the possibilities 
of this new field of credit resource—especially from the standpoint of its 
furnishing a new source of credit supply or deposits. In addition to the 
usual advertising, for example, which banks of all sorts put out to 
secure customers, bankers’ organizations, both state and national, have 
in recent years appointed active committees upon agriculture to look 
after this interest in connection with their occupation, one or two agri- 
cultural banking periodicals have come into existence, local bankers have 
been among the chief promoters of the county farm agent undertaking 
in our various counties and banks everywhere vie with the railroads in 
the promotion of agriculture in the different neighborhoods through 
financing dairy-yield rivalries or alfalfa- and corn-growing contests. 

The outcome of greatest note from the abnormal credit conditions 
described above has been the enlistment of the national government in 
the cause of improved rural credit. The Washington authorities have 
actively sympathized with the improvement of farm credit facilities for 
at least two reasons. First, because it was thought that better credit to 
the farmers would better agricultural production and lower the cost of 
living ; and, second, because an improved supply of long-time farm credit 
might stop the spread of tenancy which is now so menacing, through 
allowing more farmers capital wherewith to buy farms. A gather- 
ing of the House of Governors considered the proper steps to be taken 
upon this matter in 1912, and two great commissions were sent abroad 
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by the combined state and national governments a year later to study th. 
problem in Europe. The report to Congress of one of these commissions 
embodied a bill which provided for land-mortgage banks chartered by 
the federal government which should be similar in character to those of 
European countries. This bill was actively considered by congressional 
committees during the entire year following a promise from the admin- 
istration in connection with the enactment of the federal reserve law, 
that rural credit legislation should be immediately taken up for adop- 
tion under a separate bill. The president’s annual message also strongly 
urged the adoption of rural credit relief. In spite of this promise and 
this message, the rural credit bill was finally shelved so far as the first 
Wilson congress was concerned, by a congressional caucus late in the ses- 
sion. The Congress which ended last March appointed finally a com- 
mission, which should hold recess “ hearings” and bring in a satisfactory 
rural credit bill at the commencement of the present session. 

The improved rural-credit plan toward which the government is tend- 
ing with its approval is the land-mortgage bank scheme, so conspicuously 
successful in European countries during recent years, and taking form in 
Congress through the provisions of the Bulkly-Hollis bill. These banks 
are at present with us invariably the product of state legislation. They 
are subject to ownership by private corporations and, in some instances, 
use state facilities in carrying on their work. Although varying slightly 
in details in different localities, their methods of operation are uni- 
versally similar and may be quickly described as endeavors to transform 
a farm’s creditableness into a shape available for purchase by the in- 
vesting public. This is accomplished uniformly in the same fashion, 
namely, by taking mortgages upon farms (the loans secured by these 
mortgages being in the interests of the borrower of the installment 
payment type) and upon the aggregate security of these mortgages 
selling bonds in such denominations as best suits the investing customer. 
The bonds run for a limited number of years and bear such a rate of 
interest as will enable the bank to make a profit between the interest 
receipts received upon its mortgages and the interest rate paid upon its 
bonds. These banks market their own bonds without the aid of a central 
institution and make mortgage loans over a limited territory. 

Let us now turn to an examination of the fitness of these land mort 
gage banks in comparison with their rivals, the building and loan asso- 
ciations, to undertake successfully the handling of the rural credit 
situation. Building and loan associations were first organized in Phila- 
delphia in 1831 by working men, and, as their name implies, they are 
credit-furnishing societies rather than credit accumulators like the sav- 
ings banks. They are cooperative in form of organization, and their 
funds are obtained from loaners who are seeking long-time investments. 
They have already become so thoroughly established among our credit 
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handling agencies that most states have provided special laws for the 
incorporations of these societies and special methods for their super- 
vision. Their growth has been phenomenal, the hand-book for the 
national gathering of these associations for 1913 showing an aggregate 
of more than six thousand societies with a sum exceeding a billion of 


dollars equalling their assets. 

Both kinds of institutions we notice at the first glance are similar to 
each other in the important fact that their loans are repayable upon the 
installment plan—the land-mortgage banks using as an amortization 
scheme of arranging its installments while the building and loan com- 
panies employ the scheme of the sinking fund. The land mortgage 
banks, indeed, have a decided superiority over the loan companies in this 
matter of installments through the greater simplicity of the contracts 
which they offer to the borrowers. The extreme simplicity of the amor- 
tized installment arrangement which the land banks use may be quickly 
grasped by any one accustomed to paying debts, but the building and 
loan method of using stock as a means to offset a loan is novel, and its 
merits are only seen after much explanation. Indeed, it is authori- 
tatively claimed that a governmental subsidy to building and loan asso- 
ciations could not be used to better purpose than in conducting an 
educational campaign by which people generally would come to under- 
stand these institutions. 

The loan societies and the land banks have both at bottom identical 
purposes, since both are largely agencies for the collection of money for 
certain definite uses, but the loan associations do this by selling stocks, 
the land banks by the sale of bonds. Unquestionably, the well-known 
characteristics of each of these two kinds of securities act in a similar 
fashion when applied to loan companies and land banks as when applied 
to any other type of corporation. The purchaser of a bond looks pri- 
marily to the security of his investment. He wants an assured interest 
income together with certainty of redemption of his bond at maturity. 
The buyer of a stock, however, is willing to assume a risk in the hope of 
possible gain. He takes things on a contingent basis. He wishes to 
participate in the business itself and the building and loan societies may 
properly benefit from this fact that its members, being stockholders, may 
be expected to give their common institution its much needed asset of 
publicity, while this end is attained by the land banks only through the 
use of the customary advertising. 

It is sometimes assumed that mortgage banks have an advantage 
over building and loan companies because bonds have a more universal 
market than have stocks—the bond buyer, it is claimed, being only 
slightly interested in the management of his company, may live any- 
where, while the stockholder seeking the highest contingent returns 
must live in the neighborhood of his property where he may have over- 
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sight of the administration. Substantial devices exist, however, whereby 
the loan society may reach out for a wider market than would naturally 
seem possible—such, for instance, as the sale of paid-up stock or the 
change from a local into a national society. The marketing successes 
of the two sorts of companies may be further characterized by the ob- 
servation that building and loan companies have already made their rep- 
utation with the public in this country and the governmental adminis- 
trative machinery for their control has become well established. On the 
other hand, the land banks, to a large extent, are still novelties un- 
known upon the markets and must yet commend themselves to the 
public in order to sell their bonds. 

In the vital matter of expensiveness of loans, building and loan 
charges for a long-time debt are doubtless lower than are those of the 
land bank companies because, while the interest charges upon loans wi! 
be the same in both cases, the building and loan system of using a sink 
ing fund with which to cancel a principal gives the borrower the earn- 
ings of this fund and may therefore reduce his total indebtedness. 

Some problems there are in which both sorts of institutions are con- 
cerned, and in the interests of a full presentation of our problem 
these common grounds also must be described. Both, for example, are 
similarly interested in the question of freedom from taxation. It seems 
a slight subsidy indeed to request at the hands of government that insti- 
tutions having such laudable purposes as the furnishing of homes or 
farms to people should be exempted from the usual public burdens. 
This consideration indeed receives added force when we remember that 
homes and farms are the very kinds of property which governments 
enjoy taxing to the uttermost, so that the eventual issue from the work 
of credit companies is to increase the field of revenue receipts for 
governments. 

The problem of standardization of type for both the loan companies 
and the land banks is one which presents many perplexities. No other 
merit is more frequently assigned to the federal bill for chartering land 
banks than the one that it gives a federal charter whereby all of these 
banks will be uniform throughout the land. This uniformity will o 
itself, it is claimed, give standing and reputation to the concerns in- 
volved, since application merely of the same name, not to mention other 
opportunities, to the same institution everywhere will develop public 
familiarity which will be invaluable for security marketing purposes 
On the other hand, the proposition which is frequently made to have 
the bond selling for these banks performed by a single institution within 
each state is very vigorously condemned, since it is asserted this will 
allow no flexibility between different parts of the state having different 
degrees of economic development as to interest rates, time terms, com- 
missions, etc. Evidently this problem of flexibility or uniformity is 
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one of much delicacy. The loan societies have tended always toward 
flexibility, and they have doubtless benefited from this adaptiveness. 
We find no uniformity of name, for example, among these societies so 
that the same type may be designated by a different title in every dif- 
ferent locality. In New England, as a case in hand, they are Mutual 
Savings banks, here in the Middle West we name them Savings and 
Loan societies or Building and Loan societies indifferently ; their business 
processes vary incaleulably, seventy methods of premium determinations 
are in vogue and almost half as many for distributing profits. It is 
quite within the range of doubt that so much variety is necessary and it 
would seem clear that some of the benefits claimed from uniformity by 
the banks would apply to loan societies also should they conform more 
closely to a single type. 

The suitability of building and loan societies for furnishing rural 
credit is indeed no longer a mere academic question. They have already 
entered this field, particularly in the state of Ohio, where a recent report 
from the secretary of state for the commonwealth shows that more than 
fifteen millions of dollars are loaned by these societies for the purchas- 
ing of farms. It has been the business of these associations everywhere 
from the start to find creditability in the laboring man and to allow the 
laboring man the enjoyment of his creditability. They will be equally 
successful in discovering the credit resources of the farmer. Credit is 
proverbially shy and credit relations which are to endure for a half gen- 
eration or more will not be entered into as readily with some new crea- 
ation of law as with some association which has already solved the 
practical problems involved in legal, political and business adjustment. 
Furthermore, since loan associations are invariably cooperative in char- 
acter they will form still another opportunity for this species of associ- 
ative activity which is now regarded everywhere as indispensable to the 
farmer’s development. 

Apparently it is regarded as imperative that Congress shall provide 
some source of credit to the agriculturist during its present session. 
Ought not our lawmakers to throw such support as they are prepared to 
give for the improvement of rural credits in the direction of building and 
loan associations rather than toward mortgage banks? As we have tried 
to show, loan societies are strictly American in their origin, are special- 
ized to long-time easy payment loans, have become thoroughly adjusted 
to our legal system and business methods, are reputable and have shown 
practically their successfulness in performing the work at hand 
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THE MENACE OF ACADEMIC DISTINCTIONS 


By C. G. anp C. B. MacARTHUR 


URBANA 


} be has been eleven years now since the late William James wrote in 
his incisive essay on “ The Ph.D. Octopus”: 


America is thus as a nation rapidly drifting towards a state of things in 
which no man of science or letters will be accounted respectable unless some kind 
of badge or diploma is stamped upon him, and in which bare personality will be 
a mark of outcast estate. It seems to me high time to rouse ourselves to con- 
sciousness, and to cast a critical eye upon this decidedly grotesque tendency. 


High time eleven years ago! No less urgent, certainly, has become 
the present necessity for such criticism. James continues: 


As it actually prevails and grows in vogue among us, it is due to childish 
motives exclusively. In reality it is but a sham, a bauble, a dodge, whereby te 
decorate the catalogues of schools and colleges. . . . In the minds of presidents 
and trustees the Ph.D. degree is in point of fact already looked upon as a mere 
advertising resource, a manner of throwing dust in the public’s eyes. 


James probably meant to include with the Ph.D. degree not only 
other cherished differentiations between the learned and the “rank and 
file of the common people,” but also those slighter differentiations within 
faculty groups which cause the teaching force of our universities and 
colleges to “ play politics” as basely as any ward politician, though more 
subtly as befits their greater culture, and make men prostitute their 
talents to gain recognition from their superiors in rank. 

We in America have made perceptible progress toward democracy, 
but at times it seems as though the fewer and less striking became the 
acknowledged distinctions in society, the more doggedly did man insist 
on being differentiated from his fellows. It is a very common charac- 
teristic, by no means confined to academic circles; nor does it, as we in 
academic circles should like to believe, pass us by. Even those of us 
who harangue about the absurdity of degrees and titles feel snobbishly 
superior to those who bow before them. 

Any one now may enter the class of the so-called intellectuals ; but 
once there, he must, on pain of ostracism or expulsion, don the garb of 
the new class he has entered at least once a year. Slowly and solemnly 
he must walk, clad in a sombre black having red, yellow, purple, green, 
and salmon pink decorations, a being set apart, by the grace of God and 
the aid of a mortar board, from his less intelligent fellows. 

There has been of late a healthful breaking down of some class 
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defenses. The scientists and dramatists have routed the doctor a little 
way out of his mysterious sanctum. The minister, tired of being classed 
a member of the third sex, has shed his “ Reverend” and his coat tails. 
To be sure many people still have a confidence in their family doctor 
that would flatter the Almighty, and there is still many a woman whose 
awe for the minister can find no expression save in bounteous chicken 


dinners. 
Among the academic class there are, to be sure, men of simple 


purpose, who have no desire to stand apart from their fellows, who ask 
only the stimulus and satisfaction of applying their accumulations of 
knowledge and adroitness with problems to the new and vital situations 
of our day. On the other hand, there are among this class those whose 
snobbishness tends greatly to limit their usefulness. Every class, of 
course, has its snobs; but when exclusiveness crystallizes into institu- 
tions—external symbols which the entire group accepts and the new- 
comers into the group are compelled to adopt, there is grave danger. 

One wonders why the academics should be so jealous of their titles 
and honors and position. Business men manage without titles; likewise 
engineers and many others in professions calling for much training and 
keen intelligence. Yet here is a group who presume to set themselves 
apart and insist on being addressed in terms equivalent to “ Your more 
or less Intellectual Highness.” The mild insistence on the use of such 
terms by students, of course, might have its foundation in a desire so 
to overawe the student that he dare not do a disrespectful amount of 
independent thinking, nor call into uncomfortable question the authori- 
tative statements of his lecturer; but why exact this deference from 
fellow townsmen or academic brethren ? 

This jealous guarding of titles and honors by the academics is, in 
part at least, due to an ideal which is developing in this democracy of 
ours—the ideal of an intellectual aristocracy. We have foresworn 
aristocracy of blood ; we are outgrowing aristocracy of wealth; but there 
have been few to cry out against this new aristocracy that is being 
foisted upon us. 

“Let those of us who know most,” say the followers of this ideal, 
“determine what is best for all the rest of you. We know what the 
world has already attempted, what has failed, what has succeeded. Let 
us direct your efforts.” One professor’s wife complained, “It’s a great 
pity the townspeople take the attitude they do; they not only refuse to 
take our advice about how the schools should be managed and the garbage 
collected, but they seem actually to resent our thinking we know best.” 

The academics are fostering the ideal of an intellectual aristocracy 
for exactly the same reasons that make a king favor aristocracy of birth, 
or that throw Wall street into a panic at the thought of federal control 
of our currency system. Members of each class are fully persuaded that 
it is best for society as a whole that their influence and power should 
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be dominant. It is amusing to notice that though the lines of demar- 
cation drawn by any ambitious group between themselves and other 
groups vary, those lines haye this in common—they never exclude those 
who draw them from the higher classes. 

Such an attitude—that of the intellectual aristocrat—makes for 
inefficiency in a teacher, of course; for it implies lack of respect for t! 
mental power of most of one’s students, with resultant dogmatism. 
business, over specialization and efficiency. In so far as we are tru 
democrats we must believe that the highest efficiency of any people i 
to be measured by the efficiency of each individual of that people. And 
that on no account means an efficiency which falls short of individual 
initiative and independence of thought. Dogmatism is intolerable jz 
any institution, particularly intolerable in an institution on which 1 
future of our democracy rests as it does on our universities. They need 
to make sure both that they are not dogmatically instructing students 
as to what they shall believe, and that they are not encouraging the 
idea of the divine right of one class to dominate another because of special 
training or technical information. We are struggling too severely these 
days to bridge the gap in sympathy between the capitalist and laboring 


classes to allow opportunity for other breaches in mutual understanding 
} 


and sympathy to develop. It is because the childish academic dis- 
tinctions that run riot in our universities to-day tend to widen the ga; 
between the so-called intellectual classes and their fellows that they 
“ give us pause.” 

In his “Great American Universities,” Slosson unburdens his sou 
after this fashion : 


} 


So it is with self-distrust and pure despair that I dismiss the subject after 
recording my personal opinion that a dozen mortar boards on the campus are 
more of a menace to democracy than a million-dollar endowment from a trust 
magnate. For no man can tell what use is going to be made of his money after 
he has let it slip out of his own hand, but a widespread spirit of exclusiveness 
and arrogance, such as find expression in ceremonies and costumes, can not be 
eradicated. 

Aside from titles and “ceremonies and costumes” by which the 
academics proclaim their separation from the rest of the world, a tech- 
nical vocabulary is in some measure responsible for this separation. A 
man may have a democratic, cooperative attitude in his secondary inter- 
ests, but let another man speak a new truth in his chosen field, and he 
fails utterly to understand or credit him, if the other is unable to use 
the technical terminology of his science. We seldom realize how far 
from untrained minds the customary logical arrangement and terminol- 
ogy of a subject removes the academic. He frequently does not need 
tassels, or stripes, or a succession of capital letters after his name to 
make him immune to the ideas of the man of the street. This failure 
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to understand the other’s vocabulary makes more difficult not only the 
acquisition of new ideas in their crude state by the academic, but also 
his dissemination of knowledge. 

The profession of teaching is nearly always underpaid, and men 
have perhaps felt some compensation in the way of honor was due them. 
Society seems to say: “ Gentle sir, we recognize your noble, self-forgetful 
spirit which is content only to teach and inspire our youth with no hope 
of reward other than a bare living wage. We are not ready to pay you 
more, but we will cheer you on by giving you high-sounding titles.” 
The consequences of this policy have, however, been disastrous. By and 
by the self-forgetful man begins to listen for those titles; then to take 
to himself honor for his missionary spirit. 

The truth of the matter is, much of the spirit of self-sacrifice has 
vanished from our university faculties to-day. Why, then, this addi- 
tional compensation? It is absurd to call a man self-sacrificing because 
he prefers freedom for productive work, for self-expression, to the re- 
wards of the business world. One should as appropriately honor a fan 
for his sustained devotion to baseball! 

Eager as the academic is to keep at respectful distance the man of 
the street, this eagerness is frequently less fierce than his zeal for dis- 
crimination between himself and other academics. The contagion 
wards in a hospital are isolated with scarcely more care from one another 
than are the various ranks of academics, in catalogue (we make grateful 
exception of the University of California) and processions. Titles are 
jealously guarded and punctiliously used. 

This zeal for maintaining gradations in rank extends even to the 
circles of the in-laws. One professor’s wife who found she must curtail 
her visiting list did it by cutting off every woman attached to a man 
whose rank was less than that of a full professor, thus sparing her 
judgment the effort of evaluating the women, since the university had 
already carefully graded the men whose family interests they shared. 
And in two of our middle-western universities we are assured it is con- 
sidered bad form for the wife of a man of lesser rank to pay the first 
call on the wife of a man of higher rank! We are not yet informed as 
to whether the distinctions are so carefully maintained by the children, 
servants, cats and dogs of the various families or not. 

The distinctions one class cherishes seem merely absurd to people in 
other professions. We venture to say that no blacksmith, for instance, 
could fully appreciate these subtle discriminations in vogue in academic 
circles; and we academics, in turn, would probably rate blacksmiths 
rather much on a par. We might prefer one blacksmith to another, 
might think one had a stronger right arm than another, or even a 
stronger mentality ; but if some of us were getting up a June procession 
of blacksmiths we probably should not trouble to put differing numbers 
of stripes on their sleeves, nor bother about adjusting the tassels on their 
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caps—if they could be prevailed upon to wear a thing so feminine- 
to make sure those of a certain grade of efficiency wore them hanging 
down into their right eyes, those of inferior grade into their left eyes 

Yet there lurks in the soul of at least one blacksmith this same 

craving for discrimination from his fellows that is so demoralizing 
factor in academic circles. On Cottage Grove avenue in Chicago 
may see his sign, “ Fitzgerald ”—the initials are gone from memory, 
“ Fitzgerald, Professor of Horseshoeing.” His shop is out toward tly 
university; perhaps the infecting bacillus escaped from the confines , 
the gray stone walls. It is possible his motive for insisting on the dis 
tinction between himself and ordinary blacksmiths is merely a con 
mercial one. But the bacillus for that disease might also have com: 
from within the gray stone walls. 

Two institutions for the perpetuation of this attitude of intellect 
snobbery among even the elect are the honorary societies of Phi Beta 
Kappa and Sigma Xi. The former depends for its membership in most 
universities and colleges on the students who outstrip their fellows in 
grade getting. Any one who has been through one of our higher insti 
tutions of learning appreciates the ability this connotes—ability t 
memorize the lesson daily assigned, sensitiveness to idiosyncrasies in the 
instructor, so that in examinations one may return exactly the sort of 
replies the instructor expects, with warm appreciation of what has evi- 
dently been the teacher’s hobby. 

Sigma Xi, the honorary scientific society, prides itself on admitting 
to membership only those who have shown ability in some field of orig- 
inal research. Supposing for the instant that no Sigma Xi group 
estimates candidates by any lesser standard, one is still left wondering 
how long we are to consider this childish prize-offering necessary t 
faithful truth-seeking. It is appalling to note the pages of honors and 
prizes listed in many university catalogues. President Jordan makes 
this interesting comment: “ Prizes, honors, badges and degrees,—all 
these have no necessary place in the machinery of higher education. 
If our universities had grown up in response to the needs of the people, 
not in imitation of the colleges of England, we should never have been 
vexed by these things, and never felt any need of them.” 

The newly rich blatantly announces his superiority over his fellows 
by his flaming necktie, flowery vest, heavy motor; with the academic 
these signs give way to the less blatant but no less effective Phi Beta 
Kappa or Sigma Xi key dangling on fob or necklace. 

As has been repeatedly pointed out by other writers, our universities 
are based on autocratic rather than democratic organization, with the 
executive forces, of course, dominant. Now the executive mind inclines 
much more toward order than toward flexibility; it wants things defi- 
nitely discriminated from each other, so must have definite rankings for 
students and faculty. It goes on with its efforts to tabulate mental 
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ability, preferring in all too many cases to sacrifice the unusual to the 
usual, the individual variation to the norm, rather than to let its careful 
gradations of rank be disturbed. The effort is to reduce to mechanical 
terms what is organic. 

And because our universities must have tangible standards in tabulat- 
ing members of the faculty, they have come to judge a man’s worth by the 
number of pages of printed matter per year issuing from his pen rather 
than by the number of ideas issuing from his brain; by his reputation 
and consequent value in swelling university enrolment totals; by the 
number of his degrees—as though it were not difficult enough to get at 
the genuine worth of a man without having to excavate beneath title 
upon title and degree upon degree in the university catalogue, or without 
being distracted by his ability to display a new style hood for every Com- 
mencement procession. 

The effects of this furor for tabulation are no less unfortunate on 
students than on faculty; the marking system with its emphasis on 
memory work and on appearing well in the eyes of another man, the 
rigidity of requirements for entrance and for graduation, and all those 
attendant evils best described as a tendency toward uniformity rather 
than individualization in our whole educational system,—these may all 
be traced to this zeal for standardization. 

As a half-way house between students and faculty stands the Ph.D. 
degree. To the student it marks the culmination of his effort, and in 
some universities its attainment is a prerequisite to eligibility to mem- 
bership on the faculty. Only men of unmistakably intellectual tastes— 
whatever that may mean—of originality, actuated by a love of truth and 
its pursuit, and believing such pursuit in itself a sufficient reward,— 
only such, presumably, are permitted the ordeal of the third degree. 

Yet in its influence on students and faculty alike, much that this 
degree stands for is pernicious, and its acquirement is beset with evils. 
In these days a student soon sees the commercial value of a degree and 
is likely to come to his future work with hope of winning honor for 
himself rather than with the desire to do well some piece of work and 
to contribute to the world’s knowledge. When he sees how difficult it is 
for a man to obtain opportunity to work in a university unless he can 
write those three magic letters after his name; when he sees, as some- 
times happens, a man admittedly successful as a teacher and scholar 
dropped by a university because he lacks those three letters, the student 
is quite likely to submit to the system and take the degree, though he 
may be keenly conscious that half the time spent in so doing he could 
have used to better advantage. His work is interrupted ; his ideal shifts 
from work for the joy of finding new truth to the temporary memoriz- 
ing of useless facts, always with an eye to the questions each of his ex- 
aminers is likely to ask. Instead of reviewing to get a large grasp of 
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a subject, he usually has in mind, “Such and such a thing is |’: 
hobby ; I’ll cram on that”; or, “S. has been reading up on this sul 
the past few weeks; he will ask something about that.” 

Individual investigation is supposed to be a prerequisite to t! 
taining of the Ph.D. degree; but the pressure for productive resy}} 
from the faculty has become so strong on the part of the executive depart 
ment, and competition for recognition so keen among instructors, that 
we venture to say, a majority of cases this individual and original p: 
lem required of the candidate for the Ph.D degree is one laid on | 
by his instructor, and is often merely a portion of a large piece of inves 
tigation the instructor parcels out year after year to his various students 
In many cases the instructor is the only one who has a grasp on th 
larger problem, who understands it in entirety. The result of this pra 
tise is that the student is drilled as a technician rather than as an orig 
inal investigator. He fails to see new problems for himself, and fr 
quently leaves the laboratory in which he has worked as a student wit 
out the lure of problems ahead to be worked out. In the midst of a 
our agitation for conservation, we may be forgetting to conserve ou: 
greatest resource—power to do creative work of great originality, ar 
this in the making of young Ph.D.’s, where we flatter ourselves we ha 
best preserved it. 

Instead of keeping such an ideal alive, too many of our so-called ir 
tellectual leaders have been caught by such childish and tawdry symbols 
as tassels, stripes, capital letters and the sight of their names in print. 
They have come to prefer honor from their fellows to self-approval. 

This has led them not only to strive for reputation themselves, but 
to give credence only to the man who speaks authoritatively and fron 
the heights of renown. Their acceptance of a new idea too often depends 
on the prestige of the man who has uttered it. 

Prostitution of talent and character, the development of an intellec 
tual aristocracy in a democratic land, an absurd clamoring for petty 
honors, increasing gaps and misunderstandings between classes and pr 
fessions, dogmatism, commercialism, the inculcation of false ideals 
young students, dependence on reputation rather than on genuine wort 
emphasis on standardization rather than individualization in education, 
the effort to serve two masters—truth and the man immediately abo 
one in rank, be he teacher, department head or president—all these ar 
evils attendant upon our present system of academic honors and badges 

In contrast to these conditions, hear the ideal of William James: 

Our universities at least should never cease to regard themselves as 
jealous custodians of personal and spiritual spontaneity. ...They ought to guard 
against contributing to the increase of officialism and snobbery and insincerity a: 
against a pestilence; they ought to keep truth and disinterested labor always in 
the foreground, treat degrees as secondary incidents, and in season and out of 
season make it plain that what they live for is to help men’s souls, not to decorate 
their persons with diplomas. 


the 
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S there any dreamless sleep? I venture the assertion that probably 
I all persons dream all the time when they are asleep (and some- 
times when they are awake). There is perhaps no dreamless sleep. 

Since authorities are about equally divided on this mooted question, 
it is necessary that a brief summary should be made of the grounds upon 


which our assertion rests. Such grounds may be seen in four directions: 
the observation that inability to recall a dream is no proof of the non- 
existence of the dream, certain theoretical considerations, experimental 
proof, and spontaneous expression of dreams. Many other lines of evi- 


dence might also be brought to bear. The proof must necessarily be 
inductive, and therefore can be only cumulative; the most that we ean 
prove is a high degree of probability of the truth of the proposition. 

The notion that dream-consciousness is not continuous in sleep rests 
essentially upon the memory test, the feeling that, since we recall dreams 
only occasionally, we have had only occasional dreams. We must there- 
fore first examine that proof. 

Replies to questions as to the frequency of dreams run somewhat like 
this: “Very much every night”; “Nearly every night”; “A dozen 
times a month”; “Hardly ever”; “Never.” But such reports tell us 
nothing about the frequency of dreaming, for they refer only to the fre- 
quency with which dreams are remembered; and we know now that 
normally dreams are not remembered. Only the exceptional dream is 
remembered. If one has had a hundred dreams during the night, he 
may or may not remember one or more of them. Whether or not a 
dream shall be remembered depends upon its coherence, the strength of 
associational ties, the depth of sleep, the habit of recalling dreams, and 
many other similar conditions. As a rule, dreams are not remembered; 
mental development and efficiency in waking life are conditioned upon 
our freedom from the burden of consciousness of the massive apparent 
chaos of dream life. 

We remember only those experiences which are coherent, clear, and 
rational—experiences that are more or less individualized and have 
meaning with reference to waking life. The vast mass of dreams are 
too fragmentary, too fleeting, too much thrust upon us as an undiffer- 
entiated jumble—in short, too meaningless to be remembered. Of the 
dreams which have meaning, we remember only those which are recent, 
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primary and strong, and stand in striking congruity or incongruity 
with our dominant feelings. Most of the coherent dreams are wanting 
in these respects and are only distantly relevant to waking consciousness, 
Of the relevant and coherent dreams, we recall only those for which 
situations in waking life chance to occur in such a way as to establis 
bonds of association that shall extricate them from the mass of unr 
nized dream traces. You wake up in the morning after a sound slee 
and may not be able to recall any dream; but the moment you stoop t 
lace your shoe a vivid dream image flashes up and you recall that 5 
dreamed in the night of walking barefooted in the snow. Had | 
been no awareness of the shoe, this dream of the want of a shoe mi 
not have been remembered. On the whole, there is a slight chance t 
situations in waking life shall so occur as to elicit the image of a dr 
which is sufficiently recent. 

Even with all other considerations favorable, the ability to remem! 

a dream is conditioned upon the presence of a habit of recalling dreams 
The development of such a habit is on the whole undesirable; should a 
person remember all his dreams, he would lose his mind and be helpless; 
therefore the principle of natural selection tends to suppress dreams 
The writer, like many other students of dreams, has found it advisabl 
to abandon the intensive study of dreams because habits of observing and 
recalling dreams interfered with normal sleep. 

The dreams which we remember come from light or disturbed slee; 
The failure to remember dreams is roughly proportional to the depth 
of sleep. Sleep-walking, e. g., occurs only in deep sleep. 

Many apparently fabulous stories of feats in sleep-walking are found 
true. A college student formed the habit of getting up in sleep, dress 
ing, walking down to the Mississippi River, three quarters of a mile 
distant, undressing, taking a deliberate and enjoyable swim, dressing, 
walking back to his room, undressing, and retiring, only to wake up 
the morning without the slightest inkling of remembrance from the 
escapade of the night. But when his friends constituted themselves 
detectives and awakened him suddenly in the act, the whole performance 
stood out clear to him in his memory. Sleep-walking is dream-action. 
If a sleep-walker is allowed to return to bed without being awakened, 
he will have no memory of the dream action in the morning. 

In deep sleep we may do anything we could do in waking life, and 
even more, for the dreamer may become a distinct second personality, 
free from some of the limitations of the waking personality. Thus we 
have in dream action evidences of the most amazing complexity in the 
deepest undercurrents of mental life, under the very conditions wh 
preclude the possibility of memory of the dream. 

In view of such considerations, it is clear that from the negative 
point of view, arguments for dreamless sleep on the basis of the memory 


test can have no valid foundation. 
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Turning then to our theoretical proof, we find a strong argument 
in the generally recognized correlation of mental activity with certain 
neural activities. There are many theories of this relationship, but for 


the present purpose we need not assume that this correlation is complete, 


nor need we inquire into the nature of the causal relations; the fact 
that there is an observable correspondence is enough. We know from 
physiology that no part of the nervous system is ever wholly at rest. 
With the exception of the eye, all the senses are open in sleep; taste, 
temperature, and tactual stimuli are often conspicuously present in sleep. 
It is difficult to conceive of any condition in which this flux of sense 
impressions, should be absent. All these sense impressions in sleep 
cause dreams, and the central association mechanism is constantly at 
work weaving an intricate network of relationships among these im 
pressions thereby giving them meaning, however far-fetched. Indeed, 
the very closing of the eye as in sleep is conducive to an increased play 
of visual impressions, for the internal stimulation gives rise to the so- 
called retinal light, which may be very brilliant, and is always seen in a 
more or less gorgeous kaleidoscopic motion. It has been well called the 
stuff that dreams are made of. 

Stimuli through ear, nose, skin, muscle, and even the closed eye, 
affect the mental organism on the same principle as in waking life 
Internal stimuli act not only upon the sense organs, but also directly 
upon the brain and other nerve centers. Pressure caused by the rush 
of blood, metabolism, and other mechanical stimuli arouse nerve im- 
pulses. Probably chemical, thermal and electrical action within the 
body tissue may stimulate nerve elements directly. Theoretically such 
centrally aroused nerve impulses have their mental correlates. On the 
theory of concomitance, we must therefore assume that there is a con- 
tinuous stream of mental processes which correspond more or less to the 
continuous activity of the nervous system. In sleep such mental proc- 
esses are, of course, subliminal: they are dreams. 


In short, on the theory of correspondence between certain mental 
and neutral processes, the continuous impressionability of the senses and 
the constant stimulation within the central system itself point to an 
uninterrupted dream activity in sleep. 

Experimental procedure has brought direct proof which is cumula- 
tive and has revealed no exceptions. Proceeding on the assumption 
that a given sense stimulation will cause a particular dream, Alfred 
Maury many years ago made experiments of which the following are 
typical : 

First Experiment.—He caused himself to be tickled with a feather on the 
lips and inside of the nostrils. He dreamed that he was sub jected to a horrible 


punishment. A mask of pitch was applied to his face, and then roughly torn 
off, taking with it the skin of his lips, nose and face. 
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Second Experiment.—A pair of tweezers was held at a little distance from 
his ear, and struck with a pair of scissors. He dreamed that he heard the ring. 
ing of bells; this was soon converted into the tocsin and this suggested the days 
ef June, 1848. 

Third Experiment.—A bottle of eau de Cologne was held to his nose, He 
dreamed that he was in a perfumer’s shop. This excited visions of the East, 
and he dreamed that he was in Cairo in the shop of Jean Marie Farina. Many 
surprising adventures occurred to him there, the details of which were forgott a. 

Fourth Experiment.—A burning lucifer match was held close to his nostrils 
He dreamed that he was at sea (the wind was blowing in through the window), 
and that the magazine of the vessel blew up. 

Fifth Experiment.—He was slightly pinched on the nape of the neck. He 
dreamed that a blister was applied, and this recalled the memory of a physician 
who had treated him in infancy. 

Siath Experiment.—A piece of red-hot iron was held close enough to him 
to communicate a slight sensation of heat. He dreamed that robbers had got 
into the house, and were forcing the inmates, by putting their feet to the fire 
to reveal where their money was. 

Seventh Experiment.—The word Leonore was spoken. On awaking, he 
recollected this word, and found that he had attributed it to one of the pers: 
who had conversed with him in his dream. 

Eighth Experiment.—A drop of water was allowed to fall on his forehead 
He dreamed that he was in Italy, that he was very warm, and that he was 
drinking the wine of Orvieto. 

Ninth Experiment.—A light, surrounded with a piece of red paper, w 
repeatedly placed before his eyes. He dreamed of a tempest and lightning 
which suggested the remembrance of a storm he had encountered in the Englist 
Channel in going from Merlaix to Havre, 


In each of these experiments the dream could be reproduced becaus 
the dreamer was awakened in the very act. Had he been allowed to 
sleep until morning, there would have been but little likelihood of the 
recalling of the dream. The significant fact is that, allowing for | 
realism and the dramatic form of the dreams, experimental procedu: 
confirms the theory that every sense impression tends to produc 
corresponding dream. And, as we have noted above, the senses are : 
responsive in sleep, there is no silence, no darkness, no freedom f: 
the impressions of odor, taste, touch, strain or temperature. T 
continuous stimulation of the senses results in a continuous flux « 
dream flashes, many of which lead to extended dreams. 

The probability of dreams from a given set of stimuli is increased 
beyond that of analogous situations in waking life by the fact that the 
dream is not a true representation of the stimulus, as the waking im- 
pression is supposed to be. When awake, you may merely note a slight 
taste of bitter in the mouth; whereas, in the dream, the same condition 
on the tongue might make you dream of going through some awfully 
bitter experience, of being poisoned, or of eating some disagreeable sub- 
stance with distressing consequences. 

It is possible to enter into conversation with a sleeping person ; and, 
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if the sleeper is not awakened at the time, he is not likely to remember 
anything about it. The replies are proof that the apparently dreamless 
sleeper hears the conversation, understands it, and fits his words to the 
ideas in mind. It is claimed that talking to a sleeping person is an 
effective way of instilling ideas which it is desired should work them- 
selves out in the waking state. The method has been employed in the 
breaking up of bad habits and in the effort to create desirable habits. 

Hypnosis may be employed to bring out evidence of dreams from 
apparently dreamless sleep. If a person wakes up after an apparently 
dreamless sleep, he may be hypnotized and given the suggestion to recall 
dreams from that sleep. There is such a kinship between the dream 
state and the hypnotic state that it is quite possible to conjure up in 
the latter the experiences of the former. The report of such dreams 
may be checked and verified, in part at least, by controlling conditions 
for production of dreams experimentally in the sleep, and then checking 
up the hypnotic report by these known causes of dreams. 

Waking suggestion may be employed, some think, even more effec- 
tively. By Freud’s method of psychoanalysis the dreamer is put through 
a sort of sweat-box process, not necessarily unpleasant, in which the 
inguisitor, by following clues progressively revealed, discovers stimuli 
which step by step lead to the effective associations that may recall to 
memory dreams not otherwise recallable. 

A most interesting extension of the field of dream interpretation 
has developed in recent practice of psychoanalysis. If the patient is 
unable to recall any dream, the physician asks him to invent one, and 
it is found that such an imaginary dream partakes of the nature of a 
real dream; 4. ¢., cause and effect may be traced and it may be “ in- 
terpreted” as if it had been a real dream. 

The experimental evidence, then, tends to prove that dreams are 
caused by natural stimuli as sensations are caused in waking life: given 
a sense stimulus, we may expect a dream to follow. The fact that a 
dreamer may carry on a dream conversation, or influence the formation 
of habits by suggestion in sleep, is proof of highly complex and ration- 
alized activity in sleep, of which the dream carries no trace into waking 
consciousness. The experiments with hypnotic suggestion and waking 
suggestion add convincing evidence to the belief that, whenever we have 
adequate means for the testing of a given moment of sleep, we find it 
occupied with dreams. 

The theoretical conviction thus strengthened by experimental tests 
is further fortified by close observation of spontaneous expressions of 
dreams. It is a law of psychology that what is in the mind tends to 
express itself in appropriate action, even though only inceptive and 
normally only faint. A skilled observer watching a sleeping person 
may be able to observe uninterrupted evidence not only of a continuous 
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stream of dreams, but also of rich complexes of dream conflicts, | 
this observation be done with the expert skill of a so-called ming 
reader, most marvelous reports may be drawn from dream-life throuch 
the unconscious reactions, especially the rich play of facial expressio, 
which is eloquent language. The observer also “reads” the envirop- 
ment with the same skill and, by associating the continuous flow of sense 
stimuli with the psychophysical expression, his observations are re- 
duced almost to experimental control. 

It may be said that these contentions prove too much in that they 
prove the presence of dream consciousness in the waking state. That is 
granted, and it is an important fact. We dream a great deal on thy 
ordinary rounds of duty. One who is trained in psychological obser- 
vation of dreams will catch himself frequently in moments of dream- 
consciousness, sometimes infinitesimally short and in the midst . 
mental application. On opening a Christmas package, e. g., skil! 
retrospect would probably reveal to him glimpses of himself in child 
hood scenes and he might notice that in spite of the self-conscious and 
joyous activity of the moment, a sort of other self, split off from the 
waking self, joined these momentarily merging flashes from dream-life 
into continuity. The writer has observed dream flashes in his own 
mind, even while lecturing before a large audience. More significant, 
however, is the presence of that broad stream of subconscious impressions 
which underlies waking consciousness but passes unobserved. Thes 
subconscious impressions in waking hours have much in common w 
dreams. 

The theory of dreamless sleep came into vogue at a time when n 
held a crude and all too simple view of the mind. Experimental psy- 
chology has deepened insight and broadened our view of mental }) 
ever revealing more and more aspects before unobserved. Only a { 
years ago, it was thought that to have an illusion or an hallucinati 
was of necessity to show mental weakness. Hallucinations and illusion 
were therefore supposed to be rare objects of curiosity. Now we know 
that hallucinations and illusions are normal and ever present in all w: 
regulated mental life. It has been shown that the conditions whi 
cause illusions and hallucinations are as a rule fundamental and essen 
tial conditions of normal mental power. The very principle whic! 
enables us to see true perspective in one situation leads of necessil) 
to illusion in many other situations. Now, the man who asserts that 
his friend has been subject to an illusion, as if he himself were exempt, 
is the man who asserts that he dreams only occasionally. It may be 
safely maintained that the authorities who defend the theory of dream- 
less sleep espoused this theory before the recent notable advances in 
our scientific knowledge in psychology of cognition were made. The 
more we study dream life in the light of scientific method in psy- 
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chology, the more the idea of the ever presence of the dream in sleep 
grows upon us, not as a result of more and more observed cases only, 
but rather as a logical inference from growing knowledge of the opera- 
tion of mental law. 

The arguments advanced in support of the continuity of dream 
life imply and lead to certain interpretations of the nature of the 
dream, which give it a true setting in an evolutionary and naturalistic 
conception of the mind and give us a deeper insight into the actual 
richness and significance of dream life. 

Conscious memory follows only a very smal! part of our waking 
experience. No one can recall more than an infinitesimal part of the 
images and ideas which flit through his mind in a day. Watch the 
flow of free association in your own mind for ten seconds. The dis- 
play of ideas and images in their rough-and-tumble struggle for 
recognition is so rich and rapid that no one can speak fast enough 
to name them as they pass upon the arena of consciousness. Such a 
display goes on in a subliminal way, while consciousness is directed 
elsewhere. There is in all our conscious life a rich encircling fringe 
of this free association, but we have acquired some power in keeping 
this “ fleeting show” subliminal because that is conducive to sanity and 
mental efficiency. A student asked to observe it for the first time tends 
to perceive but little following, this habit of suppression; but soon he 
finds himself in the position of one who, at a glance, notices but a few 
stars and attempts to count them; the more he tries to count, the 
more the field of vision tends to fill up with the countless. 

The more absent-minded we are, the more coherent and prolonged 
these free associations become. The step from absent-mindedness to 
light sleep is in the same direction and is no larger than the step from 
active attention to absent-mindedness. These free associations consti- 
tute our dreams. Free from the limitations which operate in waking 
life, free even from the bounds of waking imagination, free associa- 
tion holds full sway and winged fantasy is at her best. Dream fantasy 
has moving pictures outdone, for the prevailing dream type is that of 
the flash-picture or snap-shot, and sleep affords the best condition for 
richness of setting and rapid change of scene. How little of this rich 
dream life we actually remember may be realized if we consider that a 
dream which in the recall may be represented as lasting an hour may be 
but the conscious elaboration of what in the actua! dream was merely 
an instantaneous flash image. 

The theoretical considerations discussed above are also replete with 
implications in regard to the nature and meaning of dreams. The 
dreamer is en rapport with the environment, for dream consciousness 
is responsive to the play of the senses, and dream apperception, repre- 
senting all past experiences, takes in, modifies, interprets and responds 
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to impressions, weaving them into the web of dream personality. | 
then it is true that dream life is a part of the same substratum 
mental activity that underlies waking consciousness, it follows that the 
dream impressions and the dream elaboration continually modify 
mental content just as the subliminal impressions of waking life do, but. 
except for the operation of the principle of recency, with vastly greater 
variety of impressions and effectiveness of result. 

Experimental procedure in the production and observation of dreams 
also enriches our concept of dream nature in that it enables us to set 
crucial tests and observe details which may serve as a basis of generaliza- 
tion. It not only helps to convince us of the continuity, but reveals 
and confirms the operation of natural law, so that we realize that, 
although the dream operates in flagrant violation of the principles of 
time, space, reality, and cause and effect according to the standards of 
waking consciousness, it nevertheless flows in accordance with natural 
law in every respect and at every stage. Every dream fantasy—even 
every dream fragment or flitting image—occurs in accordance with the 
principle of cause and effect and is a phenomenon in mental nature just 
as truly as a blade of grass is a phenomenon of organic physical nature. 
From this point of view the dream is a chaos only in the same sense that 
the masses of stars are a chaos. Both are organized, the stars a macro- 
cosm, the dream a microcosm. 

With the point of view developed, after exclusion of irrelevant evi 
dence and the acceptance of theoretical and experimental evidence ip 
support of the continuity of dream-life, we are prepared to read mean- 
ing into the expression of dreams. The fact that our twitchings, incep- 
tive speech movements, and even sleep walking occur as an expressior 
of the dream is insignificant in comparison with the related fact 
that the dream expresses itself in our waking life. It not only modifies 
dispositions which result in feelings, attitudes, moods and impulses 
that characterize our waking consciousness, but often a specific drean 
determines our opinion, emotion, memory or decision in the same way 
as if the dream experience had been an actual waking experience. This 
is quite as true for the dream that is never remembered as for th: 
dream that is recalled, and, as a rule, we are not aware of the source of 
such influence. 
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se WEED,” said Webster, “is a plant for which we have found no 

use.” To be exact he should have added : “ except in medicine” ; 
for the oldest, and, until recently, the most empirical of the sciences has 
been the dumping ground for all products both plant and animal which 
had no other possible use. 

In no case has this process been more persistent than with those 
products which have a marked physiological effect. It is to this per- 
sistent experimentation that we owe nearly all of the drugs of modern 
medicine. The venom of poisonous snakes has not been exempt, de- 
spite its great virulency. The facts that it retains its power when dried 
and powdered and that it is wonderfully uniform, and thus lends itself 
to a sort of standardization, have made it subject to no little exploita- 
tion. Had this exploitation been started twenty years earlier in the 


history of medicine, doubtless we should now have many records of 


“cures” resulting from its use. It came, however, at a time when the 
medical man had learned to be wary of new drugs, except those whose 
physiologic usefulness could be demonstrated. 

Snake venoms from the other side of the therapeutic shield, that is, 
as agents to be combated rather than as medical ammunition, still hold 
interest to the point of fascination. In America this interest is dis- 
proportionate to the importance of its subject. In many regions all 
snakes, beneficial ones as well as venomous ones, have been exterminated, 
practically at least. It is true that along the southern Atlantic and 
Gulf coastal plains, the danger to man from the ever-present and vicious 
moccasin (Ancistrodom piscivorus) is a factor of some importance ; 
and, in the southern part of the Rocky Mountain region, the western 
diamond-back rattler (Crotalus atror) probably will not be exterminated 
for several decades. Elsewhere danger from snake bite is almost neg- 
ligible. 

Lest the statement in the last paragraph bring on my head a storm of 
protest, I shall mention a fact known to all naturalists; and that is that 
most snake bites are from non-venomous snakes. The colubers of the 
middle west are very belligerent serpents, and attack with satanic fury. 
Because of the hazel brown markings any member of this group is pop- 
ularly branded as a “copperhead,” a name which properly belongs to 
Ancistrodon contortiz, a truly venomous reptile, but a small snake and 
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seldom or never found in plowed fields where the colubers go in their 
search for rodents. The region inhabited by the deadly moccasin ig a]so 
frequented by enormous numbers of the red-bellied water snake (Tropi- 
donotus taxispilotus) which is almost always called a “ moccasin.” The 
bite of this snake is harmless, aside from the actual mechanical injury, 
which may be considerable. Ditmars says of it: “It is in disposition 
one of the most ugly of American snakes.” This is a mild statement. 
It is the experience of the writer that this water snake is the most de- 
pravedly vicious of all wild animals. 

Do not these and other cases of errors in classification account for 
the success of some of the bizarre treatments which have been reported, 
some of them, to be frank, by even high-class medical men ? 

Venomous snakes have long been grouped according to the action of 
their venom. One extreme is represented by the rattlesnakes, whos: 
venom is powerfully hemolytic, and acts on and through the circulatory 
system. The other extreme is represented by the cobras, asps, etc., 
whose venom acts much more rapidly and affects the nervous system 
directly. Noguchi refers to the two types of venom as “ hemotoxic” 
and “ neurotoxic.” 

Of more than passing interest is the fact that the tiny coral snake 
(Elaps fulvius) which is found in decaying logs and similar places in 
this country, carries a venom which is, as several workers have shown, 
qualitatively closely similar to that of the deadly cobra. But its slug- 
gish and retiring disposition together with its small size make it in- 
consequential. 

The moccasin and the copperhead, both members of the genus An- 
cistrodon, have a venom which seems to contain a little of the neurotox 
element, but its principal effect is much like that of the rattlesnakes 

There are, furthermore, a few small mildly poisonous snakes in 
America known to naturalists as Opisthoglyphs, because their fangs ar 
grooved instead of tubular. 

Despite the fact that the rattlesnakes contain two genera and a large 
number of species and vary greatly in color and general appearance, 
the natural history of American poisonous snakes is quite simple. The 
moccasin and the copperhead have exactly the same markings; but the 
former is very much darker in color, the pattern sometimes almost 
obscured. 

Our dangerous snakes, then, may be said to be: First, those bearing 
a rattle; second, those having a series of dark brown hour-glass-shaped 
markings on a lighter brown background. 

A further consideration to be borne in mind is that the venom of al! 
of these is of the deoxidizing hemolytic type; and the standard potas- 
sium permanganate treatment has never been improved upon. ‘The 
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Calmette anti-venomous scrum widely advertised and sold by sporting- 
goods houses, while extremely useful against the effects of Oriental 
snakes, is useless in America. A limited quantity of anti-crotalus serum 
is put out by the Rockefeller Institution, but under experimental con- 
ditions this is said to be of rather doubtful value because of the large 
amount which must be used. 

For some years the writer has carried on, intermittently, some in- 
vestigations in connection with popular beliefs regarding the slightly 
venomous properties of certain snakes not generally considered poison- 
ous by zoologists. The persistence of some of the rumors, and their 
confirmation in a few cases by medical men, gave him the idea that the 


presence or absence of the poison mechanism, grooved or tubular fangs 


and well-developed poison sac, may not always serve as a criterion of 
the reptile’s potential venomousness. Unknown to the writer others, 
Alcock and Rogers, were carrying on similar investigations. No final 
results have yet been published; but the writer, at least, has been able 
in some cases not only to demonstrate the presence of a real toxic ele- 
ment, but actually to formulate quantitative terms. 

Of course a snake which has not developed the proper poison mech- 
anism for injecting its venom is not very dangerous, even if its saliva is 
quite toxic. 

Weir Mitchell established many years ago a fact that had long been 
suspected: that the poison gland of a venomous snake is identical with 
the parotid salivary gland of mammals. Noguchi in his monumental 
work on snake venoms’ has pointed out that this structure goes through 
quite an evolutionary series. ‘To be brief: in the amphibia and certain 
reptiles, this gland is a pure mucous gland; and in the higher mammals 
it is a pure serous gland. In the poisonous snakes it is almost half 
mucous and half serous. The relatively high development as to size is 
undoubtedly a secondary adaptation to take advantage of the poisonous 
nature of the secretion. 

The writer believes that in time it will be demonstrated that the 
transition, beginning with a simple recurved tooth, followed by the 
immobile grooved fang, and ending with the highly developed tubular 
and erectile fang, is also secondary and follows the development of the 
poison gland. 

Furthermore, it would seem that the development of the neurotoxic 
element is also secondarily developed. Noguchi has shown that the 
division of snake venoms into hemotoxic and neurotoxic is a convenient, 
but arbitrary, arrangement. It seems that the fundamental substance 
is something of a hemolytic nature, always present, whose relatively slow 
action may be covered up by the neurotoxic element when the latter is 
present. 

1 Pub, 111, Carnegie Institution. 
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The old macroscopic distinction between serous glands and mucous 
glands is that serous glands are those whose membranous surfaces are 
closed to the outer air (the lining of the blood vessels, the pleura, a1 
the peritoneum) ; mucous glands are those whose membranous surfa 
are exposed at some point to the outer air (the lining of the alimentary 
canal, the lining of the genito-urinary machinery, etc.). Of course 
there are important histological differences also. With this distinct 
in mind, the comparative anatomy of the parotid gland is more t 
suggestive of the mode of origin of the venom of snakes. The writer 
believes that the toxic quality is due to a surplus quantity of deoxidiz- 
ing or correcting element. 

Transitions occur in the venomousness of salivary secretions. Be- 
sides the cases referred to, Alcock and Rogers showed that the parotid 
secretion of Zamenis mucosus, one of the blacksnake tribe and usually 
considered a harmless snake, is distinctly toxic and a moderate dose is 
enough to kill small mammals. The writer has confirmed this in other 
species of Zamenis and certain other snakes. It is a rather striking fact, 
however, that the saliva of coluber and tropidonotus appears to be not 
in the least poisonous. 

As to transition forms above the snakes, certain small mammals are 
at present under suspicion ; particularly the small black skunk (Mephitis 
mesomelas), the alleged “ hydrophobia skunk,” often incorrectly called 
the civet cat. 

It is more than likely that certain small mammals which, in various 
parts of the United States, are popularly thought to be “ reservoirs” of 
hydrophobia, owe their reputation to a hemolytic element in their sali- 
vary secretions. The symptoms resulting from the bite of such an 
animal are exactly what an uninitiated person expects in hydrophobia. 
In fact the symptoms are much more in accord with the popular con- 
ception of hydrophobia than is genuine rabies itself. This is aside from 
the long period of incubation which rabies requires, and which is often 
overlooked. 





STUDY OF CORAL REEFS 


PROBLEMS ASSOCIATED WITH THE STUDY OF CORAL 
REEFS. II 


Br Proressor W. M. DAVIS 


HARVARD UNIVERSITY 


The Theory of Submerged Platforms.—A modification of the theory 
that explains barrier reefs as veneers upon wave-cut platforms has 
been lately and briefly proposed. It regards the lagoon floors as plat- 
forms that were produced, while the central island stood higher than 
now, by some planation process or processes other than those concerned 
in the production of coral reefs, and then explains the reefs as veneers 
formed on or near the edge of the platform as it is submerged to its 
present depth. This theory has the merit of accounting for the em- 
bayed shorelines of the central island, inasmuch as the valleys which 
must have been eroded in it during the planation of the platform while 
the island stood higher, must have been partly drowned when the plat- 
form was submerged ; but the theory has the demerits of tacitly postu- 
lating the absence of reef-building corals while the platform was being 
produced, and of leaving the processes by which the platform was pro- 
duced unspecified. It would be easy to account for the platforms by 
subaerial planation, if the area that they occupy had consisted of weak 
rocks in comparison to those of the still mountainous central island, 
but there is not the least evidence that such was the case. Again, it 
would be easy to account for the platforms by marine abrasion, if corals 
were absent; but in that case the central island ought to be rimmed 
around by cliffs, as in the preceding theory. It is unreasonable to 
assume that corals were absent; for they have long been present in the 
coral seas, as is shown by the existence of uplifted and dissected reefs, 
having embayed shorelines and enclosed by barrier reefs such as the 
present theory seeks to explain. Moreover the form of the embayments 
on a good number of islands indicates that the depth of their submer- 
gence is decidedly greater than the depth of the lagoon upon which they 
open, as will be further shown when the glacial-control theory is dis- 
cussed on a later page. The fact that certain barrier reefs are dis- 
continuous and not always on the outer edge of the platform repre- 
sented by the lagoon floor has been taken in support of this theory and 
as indicating that the platform has been produced by other agencies 
than those which produce reefs; but discontinuity of reefs and their 
displacement from the platform edge can be well explained by other 
theories alsc, such as the theory of subsidence, if it be assumed that subsi- 
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dence proceeds at different rates, now faster, now slower. If the fuller 
statement of the submerged platform theory, yet to be published, gives 
good ground for the absence of corals while the platforms were in the 
making, and reasonable explanation of the manner in which the plat- 
forms were made, it would have a better prospect of acceptance. 
Darwin’s Theory of Subsidence—Let us now consider the theory 
formerly so popular, the theory of coral reefs which most of us learned 
at school or college, but which later came to be regarded by many able 
geologists as “no longer generally applicable.” This theory supposes 
that the oceanic island or continental border on which a fringing reef 
is established intermittently subsides while the reef slowly grows upward: 
thus the fringing reef is transformed into a barrier reef around the 
diminishing central island, while the coral waste washed over the reef 
and the land waste washed down from the adjoining land surface, t 
gether with organic deposits formed in the lagoon itself, nearly fill the 
lagoon with horizontal strata; and later, when subsidence has gone so 
far that the central island has disappeared, the upgrowing barrier reef 
encloses an uninterrupted lagoon and is called an atoll. Here the as- 
sociated problem takes on a new form. It is now necessary to work out 
the changes suffered by an island that is slowly submerged while its sur- 


Fie. 13. DiaGRam or Successive Sectors or Reer ForMATION, as deduced from Dar 
win's theory of upgrowing reefs on subsiding islands. 


face is eroded and a reef grows up around it. As before we begin in 
sector H, Fig. 13, with a large volcanic island, built up by frequent 
eruptions from the ocean bottom to some thousands of feet above the 
ocean surface. In due time a narrow fringing reef is established 
around its shores, interrupted at stream mouths where much detritus 
is washed down from the sharp-cut young valleys. Subsidence may 
have been going on slowly while eruptive upbuilding was going on 
more rapidly; now eruption has ceased, but subsidence is assumed to 
continue. What will be its effects? The effects of elaborate dissection 
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ad moderate subsidence are shown in sector J; the effects of continued 

ssection and greater subsidence in sector K: and of complete sub- 
mergence in sector Z. This may be illustrated in another manner: 
During the progressive changes caused by erosion and subsidence, the 
simple initial shoreline of the central island consequent on eruption, 
shown in the background block of Fig. 14, must be changed to an in- 
lented or embayed shoreline consequent on the partial submergence of 
a dissected cone, as shown in the middle section of the figure. Even- 
tually the island sinks out of sight and the atoll reef grows up, enclos- 
ng the uninterrupted lagoon, as in the foreground of Fig. 14. 
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Fie. 14. BLOCK DIAGRAM OF A SUBSIDING VOLCANIC ISLAND IN AN OCEAN OF 
Constant LEVEL. Background block, a high-standing island with a simple shore line 
bordered by a fringing reef; middle block, a partly submerged island with an embayed 
shore line and a barrier reef enclosing a lagoon; foreground block, an atoll reef 
around an uninterrupted lagoon over a vanished island. 





The proportion of the several ingredients in the lagoon deposits 
will vary according to the size of the reef, the strength of the waves, 
the size of the island, and so on. The horizontal lagoon layers must 
rest unconformably on the eroded flanks of the subsiding volcano, as 
is shown in section M on the side of sector L, Fig. 13. Outside of the 
reef there should be a long, sloping talus, largely composed of coral 
fragments, except that opposite each pass or break in the reef, where 
the great volume of sea water that surges in over the reef-flat must 
find its escape, there should be a significant outwash of fine volcanic 
waste so long as the lagoon is of moderate width; for the lost volume 
of the initial voleano can not be represented only by the near-shore 
intermixture of volcanic detritus with the calcareous lagoon beds. The 
lower ends of the slanting layers of exterior talus thus formed must 
lie on the submarine constructional slope of the volcanic cone. 

VOL. 11.—33 
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Two of these consequences deserve more emphasis. First, 
be understood that production of an indented shoreline, as in F 
by the subsidence of a dissected island is not a vague speculation : 
geometrical necessity of the same order as that which defines t 
tern of the conic sections; for the intersection of a fluted cone 
level surface of the sea must be an indented line. Second, if 
sidence is accelerated, the reefs may be incompletely built up | 











Fic. 15. THe EmBayep SHore Line at THE NORTHWEST END oF THE I 
SUBMERGED ISLAND OF NEW CALEDONIA; the water is part of the large lagoon en 
by an extensive barrier reef. The farther shore line should be level. 


surface, and appear only in narrow and discontinuous patches; 
subsidence be over-rapid, the reef-building corals may be drowned 
being submerged to too great a depth; if the subsidence is then retar 
a new fringing reef will be established on the submerged flanks of | 
island and will in time develop into a new barrier reef of smaller ra 
than before; in the early stage of the second reef the amount of s 
dence indicated by the breadth of its lagoon will be much less than t! 
indicated by the size of the embayments. But if it is an atoll that i 
thus drowned, it can not grow up until it is again uplifted nearer 
surface or until it is built up to less depth by organisms other | 
reef-building corals. On the other hand, if subsidence ceases 
sufficient time, a barrier reef will widen by outward growth and i: 
over-wash, the deltas will be built forward and the lagoon will | 
thus a broad, mature reef plain will, if the still-stand pause lasts 
enough, more or less completely replace the narrow young reef a! 
lagoon. A brief and small elevation may occur at any stage, up! 
the reef a few feet out of water, when it will be attacked and dis 
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ather and waves, or submerged if subsidence sets in again. The 
n that these consequences are so varied is evidently that subsi- 
. is a much more variable process than standing still. 
Success of Darwin’s Theory.— Now how did this old theory fare? It 
ed immediate and universal acceptance. Was this because its 
hor’s experience was such as greatly to commend it? By no means; 


au 


Darwin was then a young naturalist, just returned from his first 
nd only voyage of exploration. Did he consider other theories also? 
Yes, he did that most fairly and candidly; the theory of outgrowing 
reefs around still-standing islands, the theory of veneering reefs on 


wave-cut platforms, and several other theories were carefully examined, 


and critical reasons were stated for their rejection. Did the young 
naturalist deduce all the consequences of his theory, somewhat as above 
stated? No, not all; he stated several of them clearly enough, but he 
unfortunately made the serious error of overlooking one of the most 
essential consequences, namely the occurrence of embayed shorelines 
around the subsided central islands of barrier reefs: and thus failed to 
secure for this theory the confirmation that might have come from its suc- 
cess in explaining certain things that it was not invented to explain, as 
well as all the things that it was invented to explain. Why, then, was h's 
theory received with so great favor? Evidently because those who ac- 
cepted it were not in the habit of demanding that a successful theory 
should do something more than explain the things that it was invented 
to explain, and because they were satisfied on finding that it provided 
a simple, easily conceived scheme for correlating and explaining the 
numerous and varied facts that it was made to explain. Was that not 
enough to establish it? It seems to have been enough, as long as the 
theory had no serious competitors; for it was not only universally ac- 
cepted, but as late as 1882 was referred to by an eminent critic as “a 
theory which for simplicity and grandeur strikes every reader with as- 
tonishment. . . . No more admirable example of scientific method was 
ever given to the world.” Darwin’s exposition of his theory was cer- 
tainly admirable, but it is going too far to say that a theory, from which 
the essential element of independent confirmation was lacking, is as 
admirable an example of scientific method as the world has seen. 
Unwarranted Loss of Faith in Darwin’s Theory. Naturally enough, 
when another possible theory was put forward, a critic, who had no in- 
dependent and crucial test in mind by which his belief in an earlier 
theory was compelled, lost his confidence in it, even though the later 
one had only the same insufficient recommendation of explaining what 
it was made to explain ; for it was the same critic who, only a year after 
commending Darwin’s theory of subsidence in the glowing terms just 
quoted, abandoned it and became the avowed champion of the theory of 
outgrowing reefs on still-standing islands. He may even then have 
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felt the keen regret expressed twenty years later “ that this brillia 
eralization of the great naturalist [Darwin] has been deprived 
wide application which for many years we attributed to it,” 
wrote: 

In face of the evidence which has now been accumulated, I can no 
regard the ... theory [of subsidence] as generally applicable. . . . N 
factory proofs of a general subsidence have been obtained from the reg 
coral reefs, except from the structure of the reefs themselves, and th 
inference only, which is now disputed. From the nature of the cas 
traces of subsidence can hardly be expected. 


True, the fact that the depth of certain barrier-reef lagoons 
been found greater than 20 or 25 fathoms, the limiting depth f 
growth of reef-building corals, was taken to indicate subsidenc 
those particular reefs, but not for other barrier reefs within whic! 
lagoons were shallower. 

Yet it is precisely a general proof of subsidence, at once simp); 
convincing, that had been independently discovered and published 
an earlier and responsible investigator thirty years before, and that was 
completely overlooked by those who accepted the newer theories ; nam 
the occurrence of embayments in the central islands of barrier reefs, by 
which Dana had not merely given new support to, but had provid 
much-needed confirmation for Darwin’s theory; and the most curi 
thing about the matter is that the eminent geologist, who, after he had 
abandoned Darwin’s theory, championed the still-stand theory in ¢! 
sentences just quoted, had himself, in an admirable book written neat 
twenty years earlier, explicitly recognized the origin of embayments 
submergence; for he then said: 


The sea lochs of the west coast [of Scotland] are thus not cut out by 
waves, but old glens that have been submerged beneath the sea. 


the 


This is just as true for the numerous bays of the antipodal island 
New Caledonia with its great barrier reefs as for the sea-lochs of Old 
Caledonia. In view of all this one must wish that the above-quoted 
champion of good work in all branches of geology would apply the ele- 
mentary physiographic principle of shoreline development, not only t 
the drowned glens of Scotland, but also to the embayments of the ree!- 
encircled Pacific islands where it is so clearly pertinent, and thereupon 
modify his conclusion that the theory of subsidence is no longer ge! 
erally applicable in the explanation of coral reefs; for we may sure!) 
say of him what he said of an earlier student: The example of Darwin's 
own candor and overmastering love of truth remains to assure us that no 
one would have welcomed fresh discoveries [or, as we may interpolate 
the resurrection of old discoveries] more heartily than he, even should 
they lead to the setting aside of his own work. 
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When the history of natural science is written, it will, I believe, 
me to be regarded as a curious commentary on the scientific methods 
the nineteenth century, that choice among the various hypotheses 
nvented for the explanation of coral reefs was guided so largely by 
personal habits of thought rather than by logical demonstration; for 
clearly enough the really successful one among all the proposed hypoth- 
eses can be detected only by its ability to survive a crucial test; that is, 
by its capacity to explain certain essential facts not in mind when it 
was invented and not explicable by any other hypothesis. A stil] more 
curious comment will be pronounced on the coral-reef chapter of scien- 
tifie history, when it is learned that, as has been shown, a crucial test 
of the most admirably simple and convincing kind had been, as far as 
barrier reefs are concerned, discovered and announced a very few years 
after the publication of Darwin’s theory of subsidence, but that it re- 
mained unnoticed for years thereafter. It never came to the atten- 
tion of the author of the subsidence theory himself, perhaps because, as 
he wrote, “ geologists do not read each other’s bcoks”; and it seems to 
have been altogether unknown to the inventors of the later alternative 
theories, who, had they been better informed, would have at once per- 
ceived that their inventions were incompetent. 
Dana’s Confirmation of Darwin’s Theory.—From what has now 


been said, the nature of Dana’s confirmation of Darwin’s theory must 
be clear. The only obscure matter is: why was the clear confirmation 
so generally overlooked? Dana wrote in his report on the Geology of 
the United States Exploring Expedition, published in 1849: 


The very features of the land [of barrier-reef islands], the deep indenta 
tions, are sufficient evidence of subsidence to one who has studied the character 
of the Pacific islands. 


Farther on in the same volume, under the general heading, “ Evi- 
dence of Subsidence,” and the special heading, “Deep Bay-indenta- 
tions in Coasts as the Terminations of Valleys,” he stated the case more 
fully as follows: 


In the remarks upon the valleys of the Pacific islands, it has been shown that 
they were in general formed by the waters of the land, unaided by the sea; that 
the sea tends only to level off the coast, or give it an even outline. When there 
fore we find the several valleys continued on beneath the sea, and their enclosing 
ridges standing out in long narrow points, there is reason to expect that the 
island has subsided after the formation of the valleys. For such an island as 
Tahiti could not subside even a few scores of feet without changing the even 
outline into one of deep coves or bays, the ridges projecting out to sea on every 
side... . The absence of such coves, on the contrary, is evidence that any sub- 
sidence which has taken place has been comparatively small in amount. 


This explanation has been abundantly confirmed by later investiga- 
tions ; the principles that it involves are to-day everywhere accepted as 
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fundamental in the study of shorelines. The submergence of 
tainous coast must necessarily produce an embayed shoreline, 
out-stretching points of the land separating as many in-reachin; 
of the sea. Bays thus produced are often called drowned va 
view of their origin. They are beautifully exemplified in man 
of the world far outside of the coral zone, as in the accompanyin, 
of the Bay of Islands in northern New Zealand, Fig. 16. Sin 





Fic. 16. Part or tue Bay or ISLANDS, a half-submerged district in norther 
New Zealand. 


the explanation of embayed shorelines by submergence is, it was 
recognized by Dana in 1839 when he was on a mountain peak in Ta 
he was indeed the first man in the whole world to perceive that va 
half drowned by submergence, must form bays; and conversely | 
bays, which are continued downward from the non-drowned upper | 
of valleys, demonstrate submergence. But it was not alone that Da 


gave this simple explanation of embayed coasts; he demonstrated 
ther that embayments can not be the work of the sea, as seems to 
been Darwin’s idea, for Dana saw that the sea, unhindered by coral : 
in its attack upon a land margin, tends to simplify an indented 
line by cutting back its promontories, so that the complexity of ou' 
seen in an alternation of lobate promontories and branching bays, 
locking with one another in intricate fashion when initiated by 


i 
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nce, would be changed to a less irregularity of outline as the land 
Js were cut back in retreating cliffs, and the bay heads were filled 
with advancing deltas; and that there would eventually be developed 
marked simplicity of outline when the cliffs were cut farther back 
wn the initial heads of the bays. Dana had good ground for his ex- 


Fie. 17. DIAGRAM OF EMBAYMENTS AS IMAGINED ON A NON-SUBSIDED VOLCANI 
IstaAnpD; K, between two advancing lava flows; L, in a transverse down-faulted 
trough; M, in a landslide cavity. 


planation, for he was convinced that te valleys of the land, be they 
the short radial valleys such as he saw on the island of Tahiti, or the 
great complex of valleys such as he observed in the Blue Mountain 
plateau of Australia, are the product of subaerial erosion which works 


only above sea-level; it was for this good reason he concluded that a 


valley which is prolonged in a bay necessarily indicates submergence. 
This point is evidently important; for if a bay occupy a reentrant be- 
tween two salient lava flows, as at K, Fig. 17, such as occur on the Fiji 
island of Taviuni, where recent volcanic action has taken place; or if a 
bay oceupy part of a down-faulted trough or bight in a volcanic cone, 
as at L or M, such as perhaps occurs in the Fiji island of Moala; or if 
a bay occupy a large caldera, like that of Totoya, already mentioned, 


Fic. 18. DiaGRAM OF Part oF THE SAME ISLAND AFTER SLIGHT DISSECTION AND 
PARTIAL SUBMERGENCE, showing reentrant embayments at valley mouths, NV, P; and 
around the ravine sides of a down-faulted trough, O, and of a landslide cavity Q. 


no subsidence would be thereby proved, inasmuch as these peculiar and 
easily recognizable forms can be produced by volcanic action either at or 
below or above sea-level: yet if the sides of an embayed bight Q, or 
trough O, are ravined, as in Fig. 18, and each ravine descends to a cove 
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in the shoreline of embayment, the side coves prove submergence aft 

down-faulting and erosion, even if the embayment of the down-f: 

space does not; and such is the case in Moala: likewise, small en 
ments in a dissected caldera wall prove submergence, and such is 
case in the ring-island of Totoya. 

The Embayments of Barrier-Reef Islands.—But to return to 
coral reefs. If it be true on general principles that the embayment: 
a dissected central island demonstrate that submergence took place 
the encircling barrier reef grew upward, is it also true that the cent 











Fic. 19. British ADMIRALTY CHART OF TAHAA, Society ISLANDS. The out: 
most belt, with curved lines of fine print, is the barrier-reef flat; the lagoon is dotted 
with soundings in fathoms; a narrow fringing reef follows most of the present 
shore line; delta plains are blank, between the present shore line and the more sinu 
ous original shore line (added in a heavy line) caused by submergence of the matur: 
dissected volcanic cone. 


islands within barrier reefs are so generally embayed as thereby t 
establish, for barrier reefs at least, the truth of the subsidence theory ’ 
Yes, abundantly so; and not only are they elaborately embayed, but 
their embayment has long been represented on charts and stated 
descriptions. Ninety years ago the same two missionaries who first sug- 
gested that coral reefs might be formed on wave-cut platforms, descri! 
the island of Tahaa, Fig. 19, in the Society group as distinguished “| 
the number, breadth and commodiousness of its harbors, with which t 
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ole coast is indented, some running quite into the heart of the 
untry ”; thus its outline is made so irregular that the natives compare 


to a cuttle-fish, “the projecting headlands and intrusive creeks re- 
sembling the many tails or tentacule” of that animal. I went around 
the lagoon of Tahaa in a small motor boat, passing all its spur-end 
points and entering some of its larger bays, taking time to note the 
‘orm of the spur-ends where they are cut off in low cliffs, and to sketch 
the inner border of the bay-head delta plains, in order to reconstruct the 
intricate salients and embayments that its shores would possess if the 
spurs had not been a little cut back, and if the deltas had not been built 
forward. The result is shown by the innermost and strongest black lin: 
of Fig. 19—the outermost line is the barrier reef—and it appears to 
me to be a result of a very striking nature. The small arrows on the 
spurs represent the dip of lava flows and ash-beds: their radial arrange- 
ments shows that the island represents a single volcanic cone, elaborately 
dissected and partly submerged. Evidently enough the bays would be 
much longer and more branching than now, if the deltas were removed ; 
and as evidently the spur-ends would not be much longer than now if 
their original points were restored; but most evident of all, the outlin: 
thus reconstructed can be explained in no other way than by the sub- 
mergence of an elaborately dissected volcano. 


Fic. 20. SKETCH OF PART OF THE DEEPLY DIssecTep VoLcANIC Mass or RAIATBA. 
Society IsLanps. The embayment of the shore line, diminished by deltas, is not 
clearly shown because of foreshortening. Fig. 5 is a bay in the same island. 


Let it not be supposed that Tahaa is of exceptional pattern. The 
neighboring islands of Raiatea, Fig. 20, was instanced by Darwin seventy 
years ago as possessing “those deep arms of the sea . . . which penetrate 
nearly to the heart of some encircled islands.” I gave two days to the 
leisurely circuit of its lagoon. How wonderfully its original shape is 
transformed! How deep are the valleys between the sharp-crested 
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ridges! How gently the spurs slope down, hardly nipped at their 
into the enclosed lagoon! Again, the Fiji islands make one of the ¢ 

in which Dana found many embayed islands to support Darwin’s t 

yet that group has been said by some observers to occupy an area 
of subsidence but of elevation, because elevated reefs occur on so! 
the islands. Such a statement is geologically altogether inconc! 

for the absence of elevated reefs on many members of the Fiji er y 
shows that they have not suffered elevation. I saw eighteen of th: 
islands on my voyage, and sixteen of these had embayed shorelines 
other two showed elevated reefs, as yet little dissected and hence 
elevated. A willing witness to subsidence in Fiji is the little island 
Ono, Fig. 21, of mountainous form and irregular outline. A mor 





Fie. 21. BritisH ADMIRALTY CHART OF THE EMBAYED ISLAND OF ONO IN THI! 
GREAT ASTROLABE REEF, Fist. The shore line of submergence is added in a bh 
line. The larger island of Kandavu, Fig. 23, lies next southwest. 


striking example is the larger island of Ka-nda-vu, Fig. 22, next so 
west of Ono; there the mountains are higher and the Tents are 
more pronounced ; they indicate a recent subsidence of at least 600 
or 800 feet. When this is taken in connection with the elevated 1 

of Fiji, some of which have been recently uplifted from 600 to 1,000 
feet, a gentle warping of the ocean bottom is indicated; but that is not 
a surprising matter. 

The Surprising Case of Ka-ndé-vu.—Indeed, the only surprising 
thing in association with the beautiful island of Ka-nda-vu is, not ' 
embayments of its shoreline, not the strong subsidence to which 
embayments testify, but the statement regarding the island made by | 
chief advocate of the still-stand theory of outgrowing reefs: he wr 
several years after his visit to this island: 
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Fic. 22. SKETCHES OF KANDAVU, ONO, AND Noavu ISLANDS, Fist, showing ma 
turely dissected volcanic masses, with embayed shore lines due 


to submergence; the 
bay heads are occupied by deltas; some of the land heads ar: 


cliffed more than usual! 


It was here that, not being able to apply Mr. Darwin’s theory in explana 
tion of the phenomena of the Kandavu reefs, I commenced to doubt it altogether. 
.. + The more observations accumulate the more does it seem to me probable that 


there never was a barrier reef or atoll formed after the manner required by Mr. 
Darwin’s theory. 


That is truly astonishing, indeed astounding! 
presence of a detailed map of Ka-nda-vu, Fig. 23, or still better in 
presence of the island itself, it will be understood more fully than before 


On reading it in 


why the still-stand theory of coral reefs must, in so far as barrier reefs 
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concerned, be regarded as a scientific blunder and its publication a 

r to progress; for if one island had to be selected from all the islands 

the Pacific as decisively favoring Darwin’s theory, that island might 
well be Ka-ndé-vu. Yet hardly less unwarranted than the above quo- 
tation is the assertion by the same author that the still-stand hypothesis 
is in harmony with Dana’s views of “the great antiquity and per- 
manence of the great ocean basins”; for if there was any one man who 
believed that the bed of the ocean basins has not always stood still, but 
has sometimes subsided, that man was Dana. 

In view of all this, it is inevitable that any hypothesis which postu- 
lates a fixed relation between the island foundations of coral reefs and 
the level of the surrounding ocean must be rejected. It may seem over- 
bold thus on the ground of physiographic evidence summarily to set 
aside certain hypotheses that have been accepted by able investigators ; 
and so indeed it would be had those investigators recognized the occur- 
rence of embayed central islands, and had thereupon said: “Truly these 
embayments appear at first sight to be drowned valleys, but further 
study shows them to be of quite different origin, independent of subsi- 
dence”; but unfortunately they said nothing of the kind; they took no 
account of embayments at all. It is therefore well warranted to say, 
in view of the widespread occurrence of embayed central islands, that 
the postulate of a fixed relation of island mass to ocean surface is in 
admissible. Theories of coral reefs and theories of ocean basins must 
include the possibility of a mobile ocean floor that carries oceanic islands 
up or down as it rises or subsides, or of a variable ocean surface that, as 
it subsides or rises, allows the emergence or submergence of still-stand- 
ing islands. 

The Evidence of Elevated Reefs——We have thus far considered 
chiefly barrier reefs at sea-level. Let us now ask what testimony elevated 
reefs offer, for elevated reefs were specified on an earlier page as com- 
petent and communicative witnesses, whose testimony must be heard. 
But in order to appreciate the value of this testimony, let it be clearly 
understood that the still-stand theory requires elevated reefs to rest 
conformably on non-eroded volcanic slopes, because according to this 
theory, reefs must lie on a slope that has never subsided from a higher 
stand in which it might have suffered erosion; while the subsidence 
theory as definitely requires elevated reefs to rest unconformably on a 
slope that was eroded before it subsided. 

An elevated reef, standing 20 or 25 feet above sea-level, has long 
been known to form a plain of variable width on the border of the 
Hawaiian island of Oahu, especially along its southern and western 
sides. The conditions of its origin have been much discussed. That it 
was formed during or after a time of submergence is clearly proved by 
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the following considerations: Oahu consists of the remains of two « 
voleanoes, an older and more dissected cone forming the smaller, 

ern part of the island, and a younger and less dissected cone forming 
the larger eastern part. Some of the valleys in the older western n 

















Fie. 24. A LAVA-BED SPUR BETWEEN Two BROAD VALLEYS OF THE West | 
oF OAHU, Hawaii. The valley floors are entered by the limestones of the el: 
reef which forms the coast plain. 


Fig. 24, are one or two miles in width at the shoreline, and are enclosed 
by high, narrow, steep-sided spurs, on the flanks of which gentl) 
clined lava beds outcrop in great number. The original floor of 1 
valleys is not now visible, because each valley is occupied, in its shor 
ward part at least, by the lagoon-limestone plain of the elevated re 
the floor of volcanic rock must be, as well as one can judge by the sli 
of the valley-side spurs, hundreds of feet below the limestone plai! 
and this inference is confirmed by the depth of several artesian wells in 
limestone or non-volcanic beds. Hence the island must have stood hun- 
dreds of feet higher than now when the valleys were eroded, and mu: 
afterwards have subsided hundreds of feet in order to allow the lag 
limestones associated with the elevated reef to be deposited in the valleys 
Since then, a moderate elevation with resulting erosion has taken pla 
and afterwards a still more moderate depression, for on the south s 
of the island the branching bays of Pearl harbor are nothing mor 
less than valleys eroded in the elevated reef plain and then drown: 
The present sea-level reef of Oahu was formed in association with | 
depression that formed Pearl harbor. 

Elevated reefs are found on many islands in the larger archi 
lagoes of the western Pacific. In the Philippines the island of Ceb 
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iced with reef limestones which rest unconformably on an eroded 
ndation of older rocks; and in such a case, as well as in Hawaii, the 
ndation mass must formerly have stood at least as high as now in 
ler to suffer erosion; it must then have been submerged to the level 
of the highest limestone terrace at least; and it must finally have been 
plifted to its present altitude. It is of course possible that the terra- 
cing reefs may have been formed during pauses in a slow emergence fol- 
lowing a rapid submergence; but it is also possible that they were 
formed during pauses in a slow submergence followed by a rapid 
emergence; and it is again possible that some terraces were formed 
during pauses in submergence, and others during pauses in emergence. 
Nothing less than close study of the terracing structures will suffice to 
determine which of these possibilities corresponds to the actual occur- 
rences of past time; but while we are waiting for such study, it is fail 


to quote this case as demanding submergence as a factor in the forma- 


tion of the reefs in question, and as thereby warranting the postulate 
of submergence in other cases. Many other examples of unconformable 
elevated reefs might be cited : they all testify as unequivocally to the sub- 
mergence of the eroded reef foundation before the reefs were formed or 
while they were forming, as to the emergence of the compound mass 
after the reefs were formed. 

Which Theory is Best ?—In view of the various sea-level and elevated 
reefs in situations so significant as those now ment‘oned, can any one who 
carefully deduces the consequences of the three hypotheses thus far pre- 
sented, hesitate for a moment in making his choice among them? In the 
case of sea-level barrier reefs, where are the confluent deltas, projecting 
outside of a non-embayed initial shoreline, as demanded by the hvpoth- 
esis of outgrowing sea-level reefs on still-standing islands? Where are 
the cliffs around a non-embayed shoreline, as demanded by the theory of 
veneering reefs on wave-cut platforms? And where are not the re 
entrant embayments, with small deltas at their heads, as demanded by 
the hypothesis of upgrowing barrier reefs on subsiding foundations! 
In the case of elevated reefs, where are the unworn volcanic slopes 
beneath the steeply inclined talus of coral waste, as required by th 
theory of outgrowing reefs; or the truncated platforms beneath a coral 
growth of small thickness, as required by the theory of veneering reefs? 
And where are not the unconformable contacts of reef limestones upon 
an éroded foundation slope, as required by the subsidence theory! 

The Origin of Atolls—The confirmation provided for Darwin’s 
theory by Dana’s principle of shoreline development is as admirable and 
abundant for sea-level barrier reefs as is that provided by the uncon- 
formablé contact of reef-mass and foundation for elevated reefs: but let 
it be explicitly noted that neither of these confirmations applies directly 
to sea-leve! atolls. Those inscrutable islands stand alone in the sea, 
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without witnesses to reveal their origin. They have been descri 
monuments over drowned volcanoes; they are monuments truly er 

and it has lately been shown that the Bermuda reefs have a y 

mass beneath them; but no direct proof has been found that an) 
level atoll in the Pacific is built upon a volcanic foundation, mu 

that the foundation has subsided. The deep boring on the at 
Funafuti in the Ellice group has led different students to different 
clusions, though it seems to me that the evidence for subside: 
strong: unhappily the boring reached no volcanic rock. Nevertheless, jt 
is probable that the atolls of the Pacific have subsiding voleanic fou 
tions for the following reasons. Atolls sometimes occur in association wt] 
barrier reefs, as in the Fiji, New Hebrides and Society groups; and ir 
such cases the subsidence of the volcanic islands proved for the b 
reefs may be very reasonably extended to the neighboring atolls. Sea-| «ve! 
atolls are in all cases exactly like barrier reefs, but for the absence 
central island; the process which has produced a barrier reef on a s 
siding volcano must, if continued, change it into an atoll; and it w 
truly be singular if this process, so far advanced in some barrier r 
that their central islands occupy a very small fraction of their lagoon, 


SS Z < 





Pd 


Fie, 25. Cross SECTION OF THE ELEVATED ATOLL OF MARE, LoyaLty ISLA 
showing the small knob of volcanic rock that rises in its lagoon plain to a less 
height than its reef rim. 


had never continued a little farther; Maré, Fig. 25, the southeastern- 
most of the Loyalty islands, is a recently uplifted atoll, about twent 
miles in diameter, and over 200 feet above sea-level; it has a low knob 
of eroded volcanic rock near the center of the limestone plain that rep- 
resents the former lagoon, but the summit of the knob is lower than 
the reef-rim that encloses the plain, and hence the volcanic summit was 
below sea-level before uplift occurred. No uplifted atolls have been 
found to possess the particular structures characteristic of atoll for- 
mation by other processes than upgrowth during subsidence. On the 
other hand, the extensive oceanic subsidence demanded by the occurr- 
ence of atoll groups has been objected to as inconsistent with what 
is known of the origin of ocean basins; but so little is known of their 
origin that this objection has little force ; the theory of ocean basins must 
accommodate itself. to the subsidence that is demonstrated for barrie! 
reefs and made highly probable for atolls. 

Atolls Formed by Up- and Out-growth.—Let us now turn aside from 
the theory of subsidence and consider briefly another theory for t) 
formation of atolls, proposed by the oceanographer who advocated the 
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still-stand theory of barrier reefs. Let VVV, Fig. 26, be a submarine 
mountain, presumably a volcano, the summit of which lies below the 
limiting depth of 20 or 25 fathoms, at which reef-building corals can 
grow. The frail calcareous shells of innumerable smal! pelagic animals, 
floating in the shallower waters, fall to the ocean bottom when the 
animals die, like “an organic rain”; and, in so far as they fall on the 
mountain, they aid the organisms living there to build it up, QQ; and 
thus eventually a submarine bank is formed near enough to the surface 


Fie. 26. Cross SECTION TO ILLUSTRATE THE THEORY OF Up- AND OUT-GROWING 
Reers: a submarine volcanic summit V, is built up with pelagic deposits, Q, and 
crowned with a reef, N, which has been enlarged by out-growth, R. 


for corals, NN, to be established upon it. Then the corals grow outward 
on their own talus and form an enlarged atoll reef, RR, while the older 
part of the reef is dissolved out to form the lagoon. Such is the hy- 


pothesis for the production of atolls by up- and out-growth without 
subsidence. It is easily conceivable, but no one has yet shown that it 
represents any actual occurrence. Soundings have truly enough dis- 
covered organic deposits on submarine summits, but it does not seem 
probable that the fine calcareous deposits of the “organic rain” could 
remain on a summit when it reached depths less than 40 or 30 fathoms; 
the heavy waves of the ocean would sweep the deposits off into 
deeper water, and upbuilding would have to be continued by heavier 
forms of local growth. But it is not known that submarine summits 
stand still and suffer a capping of organic deposits to grow upwards 
nearly to the sea surface. So far as islands which rise above sea-level 
are concerned, their heads are as uneasy as if they wore a crown; 
emerged summits repeatedly suffer uplift or depregsion as well as still- 
stand pauses: it is therefore probable that submarine summits are simi- 
larly uplifted or depressed, for uplift and depression of super- or sub- 
marine volcanic masses do not result from changes within the masses 
themselves, but from movements in the suboceanic earth crust on which 
they stand. If the submarine summits are depressed, they could hardly 
be at the same time built up to the surface by the slow process of 
“organic rain”; if elevated, it is certainly singular that they all stop 
rising in the regions of true atolls before they emerge. Hence this 
theory is encompassed with improbabilities. 
VOL. 1.—34. 
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Furthermore, no elevated atoll has been described as showing the 
structures demanded by this theory; hence the theory stands merely ag 
a possibility without direct support. But an island in the Solomon 
group has been figured as possessing a volcanic core, V, Fig. 27, partly 


Fic. 27. REPRODUCTION oF a CROSS SECTION OF ONE OF THE SOLOMON ISLANDS, much 
exaggerated vertically. 


covered by pelagic deposits, LL, other than coral, and these in turn are 
surrounded by an uplifted coral-reef terrace, RR, not so high as the 
pelagic deposits: and this composite structure has been taken as con- 
firming the up- and out-growth hypothesis just stated. The confirma- 
tion is not convincing for several reasons. First, the volcanic summit, 
V, has a greater altitude than the pelagic deposits, L, and this would 
seem to show that the summit had been built up above sea-level before 
the “organic rain” fell on its flanks. Second, the pelagic deposits, L, 
have a greater altitude than the coral reef, R, and this shows that uplift 
of the cloaked voleano preceded as well as followed reef formation. 


NY. + 


Third, the threefold structure is vertically exaggerated in Fig. 27; i 


might be better represented by VLR, Fig. 28. Fourth, the contacts of 
the pelagic deposits with the volcanic cone, and of the reef limestones 


Fic. 28. THE SAME, REDRAWN WITH LESS VERTICAL EXAGGPRATION, showing on 
the left a volcanic slope, V, conformably overlaid with pelagic deposits, L, and these 
conformably built upon by a reef, R; the threefold mass having been twice elevated 
On the right, the three structures, U, J, 8, are drawn with unconformable contacts 
indicating two depressions and two uplifts. 


with the pelagic deposits remain undescribed: perhaps, instead of rep- 
resenting an unbroken succession of submarine deposits, they may be 
separated by surfaces of erosion, and thus represent discontinuous de- 
posits, as UJS; that is, the voleano may have stood above sea-level and 
suffered erosion for a time, before rapid subsidence drowned it for the 
receipt of the uncomformable pelagic cover; uplift and erosion of the 
composite mass may then have taken place before renewed subsidence 
permitted the formation of the reef; not till then may have come the 
present uplift of the threefold mass. Changes of this kind may seem 
cumbrous. If so, let me commend the attentive study of the following 
example from the new Hebrides. 

Uplifted Reefs in the New Hebrides.—On the northwest side of the 
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island of Efate in the New Hebrides a series of well-bedded, nearly 
horizontal tuffs, NN, Fig. 29, described as containing Globigerina and 
other pelagic foraminifera, is deeply eroded in valley-side slopes of over 
800 feet, which descend to the drowned-valley embayment of Havannah 
harbor; and the slopes are terraced by a number of elevated fringing 
reefs, TTT, which contain abundant and well-preserved fossil corals, 
and which lie unconformably on the eroded slope of the tuff beds. If 


4 
—— Athi 
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Fic. 29. CROSS SECTION TO ILLUSTRATE THE UNCONFORMABLE CONTACT OF THE 
ELEVATED FRINGING REEFS OF EraTe, in the New Hebrides group, on an eroded mass 
of horizontal marine strata, NN; the nature of the contact of the marine strata on 
their volcanic foundation, WW, is not known. 


this is interpreted in accordance with well-established geological prin- 
ciples, we must conclude that the island stood several hundred feet 
lower than now when the foraminiferal tuffs were deposited: that it was 
then raised higher than now for the erosion of the drowned valley of 
Havannah harbor; that it then subsided low enough for corals to form 
fringing reefs up to the very top of the eroded slope; and that it was 
finally raised at least to its present altitude, leaving the valley bottom 
drowned. Whether the fringing-reef terraces were formed during the 
last uplift or during the preceding subsidence is not easy to determine ; 
their formation during uplift has been announced by a young Australian 
observer, but he did not recognize that the truncation of the tuffs de- 
manded previous elevation, erosion and depression. In company with 
Mr, E. C. Andrews of Sydney, New South Wales, I reviewed the section 
with the earlier observer’s report in hand ; and the formation of the reefs 
during intermittent subsidence followed by rapid uplift, rather than 
during intermittent uplift preceded by rapid subsidence, seemed an 
explanation well worth considering. Whether the tuffs of Efate lie on 
an eroded or a non-eroded volcanic foundation, WW, I can not say; but 
in Viti Levu, the largest island of the Fiji group, similar marine tuffs 
seemed to lie, at the only point of near-contact that I reached, uncon- 
formably on an eroded volcanic slope; if the same relation occurred 
on Efate, a strong submergence must have taken place after the 
initial voleano was built up and eroded, and before the tuffs were laid 
down on its eroded flanks. The absence of details of this kind from the 
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description of the island in the Solomon group (Fig. 27) makes it fo; 
the present an incompetent witness. The upshot of all this is, that th, 
up- and out-growth hypothesis, which explains atolls as the crowns of 
pelagic deposits built up on submarine foundations, is as yet without 
support by well-observed facts; and hence that Darwin’s theory of sub- 
sidence provides a simpler and better supported explanation of ato]]s 
than any theory yet invented. 

Objections to the Theory of Subsidence-—Are we then to under- 
stand that no objections can be raised against the theory of subsidence? 
Hardly that, for many objections deserving consideration have been 
urged. First is the objection that an extravagantly large volume of 
limestone is needed to build atolls on the subsidence plan. This is per- 
fectly true, but it is also true that the outgrowth plan is hardly less 
extravagant. Extravagance seems sometimes to be the order of nature. 
as in building up voluminous volcanic cones by eruption through tly 
earth’s crust beneath the ocean; some of the cones, if measured from 
the ocean bottom, are of staggeringly large dimensions. But the best 
answer to this objection is found in two of the Loyalty islands, next 
northeast of New Caledonia; they are uplifted atolls 20 or 30 miles ir 
diameter and now standing 200 or 300 feet above sea-level, without a 
sign of any rock but limestone around their rim, though one of then 
(Maré) has, as above mentioned, a small knob of volcanic rock in th: 
center of its uplifted lagoon-plain; if the volcanic mass of which the 
knob is the summit be given a slope such as is commonly observed in 
voleanic islands of the Fiji group, the thickness of the limestones at the 
margin of the island must be at least 5,000 or 6,000 feet. As far as 
this goes, it indicates that heavy limestone masses really do occur 
beneath the crown of an atoll reef. 

A second objection to the theory of subsidence is based on the ab- 
sence of heavy coral-reef limestones from ancient geological] formations. 
To this it may be answered that, while parts of continents have in the past 
presumably been transformed by depression into deep ocean floors, deep 
ocean floors do not seem to have been transformed by elevation into con- 
tinents; or if they have been, the lofty overtopping atolls then uplifted 
must, as a rule, have been worn away, just as all lofty mountains and 
volcanoes of Paleozoic and Mesozoic times have been worn away. The 
roots of ancient mountains and volcanoes are found beneath less ancient 
geological formations, but not the summits. Similarly, it is only the 
base of ancient atolls that would commonly be preserved under less 
ancient geological formations, and not the tops. Another answer to 
this objection is that the heavy dolomites of the Tyrol do, by way of 
exception, represent ancient coral reefs, and thus show that ancient reefs 
are occasionally preserved. 
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A third objection to the theory of subsidence is, as above noted, the 
necessity of a great depression of the Pacific ocean floor in recent geolog- 
ical time over the immense area occupied by groups of barrier reefs and 


atolls. So great a depression is held by some to stand in contradiction 


to what is known of the dynamics of ocean basins; but in answer it may 
be urged that the evidence of strong ocean-bottom subsidence over large 
areas, as given by atolls, must be added to the little else that is known 


about the ocean floors before safe inferences can be drawn as to the 
amount of deformation which their basins have suffered. It may be 
briefly noted that the inferred contemporaneous lowering of ocean water 
and the consequent laying bare of all continental coasts, as a result of a 
great deepening of the Pacific atoll areas, is not necessary; for it may 
be assumed with much probability that adjacent parts of the Pacific 
floor suffered a roughly compensating elevation, as Darwin suggested, 
when the atoll areas subsided, and hence that contemporaneous changes 
of ocean level were relatively small. 

A fourth objection to the theory of subsidence, urged by an eminent 
geologist, must be regarded as the most singular of all objections. It is 
as follows: “ Upheaval has taken place in areas where barrier reefs and 
atolls are in vigourous growth. Such an association of upheaval with an 
assumed general subsidence requires, on the subsidence theory, a cum- 
brous and entirely hypothetical series of upward and downward move- 
ments,” and hence is improbable and unacceptable. This pronounce- 
ment is, in view of its source, one of the most extraordinary that I have 
encountered in coral-reef literature. It tempts me to follow for geol- 
ogists the example of the late William James, who divided philosophers 
into two categories, the tender-minded and the tough-minded. Let us 
divide geologists into the same two classes, and among the tender- 
minded place those who hesitate to accept a theory of coral reefs that 
involves repeated uplifts and depressions of the earth’s crust because 
such terrestrial uneasiness is mentally distressing ; and among the tough- 
minded, those who are perfectly ready to follow good evidence wherever 
it leads, even to the cumbrous series of upward and downward move- 
ments shown by elevated reefs in Fiji and by Efate in the New Hebrides. 
It is consoling to remember that James avowed himself to be one of the 
tough-minded pragmatical lot. 

(To be continued) 
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ANNEXATION AND CONQUEST 


Br CHANCELLOR DAVID STARR JORDAN 


STANFORD UNIVERSITY 


ta the minimum program of the Central Organization for the Study 
of a Durable Peace, the first article reads as follows: 


No annexation or transfer of territory shall be made contrary to the inter. 
ests and wishes of the population concerned. When possible, their consent shal! 
be obtained by plébiscite or otherwise. 

On this article I am asked by the executive committee of the Central 
Organization to present my comments. 

Its essential features may be summed up in these words: “ No right 
of conquest; no annexation by force.” Its thesis is vigorously urged 
by Immanuel Kant in the second paragraph of the first section of “ Per- 
petual Peace.” Says Kant: 

A state is not a possession or a patrimony like the soil on which it has its 
seat. It is a human society subject to the authority and disposition of non 
but itself. Since, like a stem, it has its own roots, to incorporate it as a graft 
into another state is to take away its existence as a moral purpose and to maké 
of it a thing. This contradicts the idea of the original compact, without which 
no authority over a people can be conceived. Everybody knows into what 
danger, even in the most recent times, the supposed right of thus acquiring 
states has brought Europe. . .. This has been looked upon in part as a new 
kind of industry, a way of making oneself powerful through family connections 
without putting forth personal effort, in part also as a way of extending one’s 
landed possessions. . . . Thus the subjects of the state are used and abused to 
be handled at will. 

It ean not be denied that the views above quoted conflict seriously 
with tradition, theory and practise in past European history. Th 
curse of modern Europe is its burden of history. Every generation 
filled with remembrance of the futile glory of past wars, with futil 
hatreds of the people against whom the wars were fought. The teach- 
ings of the schools furnish many of the standing incentives to war. 
Through these agencies the war-system has perverted and poisoned al! 
lessons in history, in patriotism and even in religion. The way out is 
to start afresh. That this may be possible is one of the cheering lessons 
to be drawn from European history. For example, my friend and 
. teacher, Andrew Dickson White,’ reminds me that “the religious wars 
which had been going on for well over a thousand years were forever 
ended by the Treaty of Miinster in a universal feeling of shame and dis- 


1In a letter dated Cornell University, January 27, 1916. 
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st.’ So we may hope that the present inexpressibly tragic confusion 
may end in the stable development and rational development of inter- 


national law. 

The article under discussion represents in spirit a great advance in 
international law. It stands for the right of small civilized nations to 
autonomy and integrity. It opposes the dismemberment of any nation, 
large or small. It removes certain standing incentives to war by elimi- 
nating supposed advantages of victory. To put this rule into operation 
at the end of the present war would add enormously to the stability of 
civilization. 

In the following pages I shall briefly treat various details under five 
heads: (1) The Assumed Right of Conquest, (2) the Use of the Plébis- 
cite, (3) Secession and Nationality, (4) Colonial Adjustments and 
finally (5) Conclusion. 


I. THE AssuMED RIGHT or CONQUEST 


The great argument against the right of conquest lies in its funda- 
mental injustice. It furthermore interferes with the stability of so- 
ciety. The conquest of the whole or part of one civilized state by 
another involves an assault on the well-being of all. The conquered 
state at once encounters serious interference with its own manners and 
customs. It naturally tends to resent this interference, and soon its 
resentment becomes an intrusion into the established discipline of the 
victor. Both these conditions followed the annexation of Alsace-Lor- 
raine, making this region, on the one hand, “ the nightmare of Europe” 
(le cauchemar de V Europe), and, on the other, the “ wound in the side ” 
(la plate dans les flancs) of the great empire to which it was forcibly 
united. Whatever the motive of such annexation, it necessarily leads to 
dissatisfaction in the smaller group and disunion in the larger. More- 
over, the precept that “Might makes Right” or its sophistical equiv- 
alents that “ Might creates Need” and “ Need creates Right,” whether 
applied to men or to nations, is offensive to the moral sense of civilized 
humanity. For example, the nationality of Belgium must be absolutely 
maintained. Anything less than this would leave Europe wholly un- 
stable. Serbia and Montenegro should also be restored. 

An argument for annexation by force frequently advanced is this; 
that to guarantee future peace and prevent attack from outside a fringe 
of alien territory must also be secured. Dr. John Mez writes: 

The creation of so-called buffer states may indeed from a military and 
strategic viewpoint serve those ends of securing the national boundary, but the 
experiment of securing peace by such conquest has been tried several times in 
history and proved a failure every time. Bismarck had intended merely to seize 
Alsace and the German-speaking parts of Lorraine, but military experts in 
sisted that a portion of the French-speaking district should equally be taken for 














504 THE SCIENTIFIC MONTHLY 


strategic reasons and ‘‘in order to secure the peace.” It was said: ‘‘The 
fortress of Metz is worth 100,000 soldiers in case of another war.’’ Thus Bis. 
marck was induced, almost against his will, to consent to the annexation of 
Metz and the region about it. Peace insurance by conquest is one of the greatest 
fallacies of history. It is distinctly and naturally disadvantageous to both 
victor and vanquished, and, instead of preserving th» peace, it necessarily defeats 
that end, since out of it grows the inevitable desire for ‘‘wars of revenge’’ 
in the nations despoiled. Apart from this it is a gross injustice to the inhabi- 
tants of the conquered province itself. It is also immoral, creates a dangerous 
precedent which in some future day may be equally applied by other parties. 
Here is the main reason for protesting against the idea of conquest of territory, 
even if alleged to be made not for gain, but to make a country secure from 
attack or to ensure peace—a shallow phrase—used over and over again as an 
excuse for the crime of a large-scale robbery. 


The system of “scientific frontiers” leaves a boundary marked by 
dissatisfaction and surrounded by suspicion and hate. A wise Alsatian 
once said to me: “The best boundary fortress is a contented people.” 
(“ Die beste Grenzefestung ist ein zufriedenes Grenzevolk.”) 


Il. Tue Use or THE PLEBISCITE 


Rejecting then the principle of the use of force as a means of ex- 
tending jurisdiction, we may consider some of the details involved. 

First, as to the “interests and wishes” of the population concerned. 
These may not altogether coincide if by interest one means financial 
advantage. In general, the more cultured a body of people, the more 
will interest and wishes approach agreement. For with advanced people 
wishes rise to have an intellectual value and interests a moral value 
unknown to barbarous races. With barbarous races, the desire to be let 
alone outweighs most forms of economic interest, as these necessarily 
involve a degree of personal restraint or collective discipline. 

How then shall we ascertain “ interests and wishes” in a given case? 
Manifestly we cannot trust a victorious nation. Two methods remain, 
the one an international tribunal, the other a vote of the people them- 
selves in the conquered district. As to the first, the results of inter- 
national commissions or “concert of powers” have not been thus far 
encouraging, but the sources of failure lay in their partisan composition. 
In the Balkan crisis, most members of the concert, conventional diplo- 
mats, represented interests which hoped to gain by confusion, and the 
present war has its excuse if not its cause in the disorder resultant from 
the incongruous adjustments of Balkan affairs in the Treaties of Lon- 
don and of Bucharest. 

On the other hand, a wise, impartial and non-partisan commission 
is possible if the several states will together set up a righteous standard. 
In a well-ordered continent just action may be expected from nations 
as well as from individuals or corporations. “Peace is the duration of 
law,” that is, of justice. 
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The plébiscite or ballot is a device for ascertaining the will of the 


people. It is not clear that this can ever be safe and effective in de- 
termining the fate of any disputed district of Europe. The process 
can have no value unless voting rests on intelligence and the ballot is 
fully guarded, with a secret vote and the absence of all duress, intimida- 
tion or bribery. And as some form of duress is a regular accompani- 
ment of the suffrage in many parts of Europe, we can hardly expect the 
stream to rise above its source. Even in the best-ordered districts a 
plébiscite as to national allegiance would be fraught with embarrass- 
ments. In case of any change in this regard public feeling would run 
high in both the states concerned, as well as in the strip of territory to 
which the plébiscite is applied. This condition would encourage in- 
trigue, with manipulation of public opinion. The struggle for ascend- 
ancy would interest the rest of the world, and sympathies racial, polit- 
ical religious, would form a disturbing element far beyond the limits 
of the regions concerned. “I can imagine,” says Professor Walter 
Rauschenbusch,*? “a plébiscite turning into an active volcano. . . . This 
provision would operate as an almost insuperable check against any 
change. It would give the population no initiative, only a veto.” 

At once, in any plan for plébiscite, three problems arise: (1) How 
large shall be the voting units? (2) What rights shall the people have 
within the nation to which they may assume allegiance? (3) To what 
extent are the principles of toleration set forth in Article 2, democratic 
equality before the law, religious liberty and tolerance of language, to 
be guaranteed in the chosen relations? Allow me to discuss these prob- 
lems at some length and by venturing on certain illustrations. 

Before the war between Prussia and Denmark, Schleswig as a whole, 
being very largely occupied by German people, had the choice been 
offered, would doubtless have voted for transfer to Germany. But had 
smaller voting units been adopted, northern Schleswig or its city of 
Flensburg would certainly have elected to remain in Denmark, while the 
body of the province would have attached itself to Germany. Such a 
decision would not have necessarily been because northern Schleswig is 
Danish, a fact in itself of secondary importance. The determining 
factor might have been that, speaking Danish rather than German, the 
people were subject to minor persecutions on that account. Being 
assured of such tolerance as our Article 2 contemplates, they might 
have elected to remain in Germany, for presumably their financial 
interests would be better served within the German Zollverein. With 
fair play, old hatreds soon die out. It is not necessarily language or 
race which determines choice of allegiance. Partly it may be tradition, 
partly the feeling of equality before the law, and for the rest, mainly 
continuity of manners and customs. 

*In a letter dated Rochester, February 9, 1916. 





506 THE SCIENTIFIC MONTHLY 


In Alsace-Lorraine, however, for example, the results of a plébiscite, 
if conducted before the present war, would have been determined py 
other questions than that of simple preference for France or Germany. 
The region inhabited by people of French blood would assuredly not 
have wished to detach itself from that where German blood predominat: 3 
and where a German dialect is spoken by the peasant classes. A com- 
mon experience had inspired in “ Alsace-Lorrainers” a feeling of like 
nationality. Their first allegiance was to Alsace-Lorraine. Undoubt- 
edly Alsace and Lorraine, of differing speech and origin, had been welded 
into one common experience. This fact is expressed in the doggerel 


verse, 
Frangais ne peuz, 
Prussien ne veuz, 
Alsacien suis. 


So the first choice of these people would have been to stand together, 
their next, local home rule in details of custom and language. This 
they had had under France, but not under Germany. Politically, the 
first preference of most would no doubt have been independence, an 
unfortified neutrality alongside of Switzerland, Luxembourg and Bel- 
gium. They would thus have formed a republic of free men, a bridge 
connecting the culture of France with that of Germany. As their busi- 


ness interests allied them to the rest of the Rhine valley, they might 
have been glad to remain in the German Zollverein if freed from lin- 
guistic and other restrictions. Failing in this, they might have chosen 
to be incorporated into the republic of Switzerland of which Miilhausen 
once formed an integral canton. 

The former bond of Alsace-Lorraine to Germany rested on business 
relations and on the large influx of German manufacturing interests in 
Strassburg and Metz. Its persistent opposition was due largely to 
Germany’s failure to grant full citizenship, leaving the people as 
“ Deutsche zweiter Classe” inhabiting “ Reichsland” or Territory of 
the Empire. Resentment against this condition was stronger in Ger- 
man Alsace than in French Lorraine, partly, no doubt, because more 
French than Germans had emigrated from the land to escape Panger- 
manist influences. Matters of language became really important only 
through attempts to suppress the use of French. 

It is not important to the unity of a great nation that all its people 
should speak the same language. Stability is assured by equality before 
the law and the recognition by all that under a common government the!t 
individual personal rights are assured. In the words of Albert Oeri of 
Basle, 

A compatriot who thinks our thoughts is nearer to us than one who merely 
speaks our tongue.’ 

8‘* Pour un Suisse un compatriote de langue difirente est plus cher qu'vs 
étranger de la méme langue.” 
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Most attempts to define nationalities by race lines are bound to fail. 
Language and race cross every border, sometimes producing inextri- 
cable mixtures of blood and tongues. Kinship in spirit is more vitally 
essential. The ideal of a unified nation with one race, one speech and 
one religion is a reactionary one regarded as necessary to an oriental 
despotism, but out of place in modern international Europe. To illus- 
trate further, the complexities of the political problems sure to arise at 
the conclusion of the present war, I again make use of Alsace-Lorraine 
in illustration. If at the end of the war a plébiscite were to be offered 
to this district, the problem would be by no means simple. Several 
possible alternatives would present themselves, each having formerly 
had its special advocates. The provinces could (1) remain as at 
present, the people being still “Deutsche zweiter Klasse,” living on 
“ Reichsland,” or territory of the empire; or (2) become part of the 
Grand Duchy of Baden; or (3) remain in Germany, but as one of the 
autonomous or self-governing states of the empire; or (4) become a 
free state or republic within the empire, comparable to the free cities of 
Hamburg, Bremen and Liibeck; or (5) become an independent nation 
like Switzerland, thus forming one of a series of buffer states between 
France and Germany, either (a) unfortified like Luxembourg, perhaps 
retaining the commercial advantages of the Imperial Zollverein, or (b) 
armed like Belgium and Switzerland, or (6) return to France in spite 
of the fact that in the centralized republic the district would as before 
be reduced to three departments or local jurisdictions (Haut-Rhin, 
Bas-Rhin, Moselle) instead of forming one united province of “ Elsass- 
Lothringen,” as at present. Or, as further alternatives, neither of them 
I believe acceptable to the inhabitants, the area might (7) be divided 
crosswise, separating Lorraine which is largely French, from Alsace, 
where the original stock was Germanic, or (8) divided lengthwise, 
returning the French-speaking communes on the Moselle or along the 
summits and west flank of the Vosges to France, retaining and leaving 
the rest of Alsace and of Lorraine in Germany. Either of these propo- 
sitions would be regarded as mutilation for reasons I try later to make 
clear. 

Finally in any discussion of this particular problem must be weighed 
the claim of France that a plébiscite at the present epoch would be 
unwise and unfair, as the will of the provinces for all time was indicated 
in the protest of the retiring Alsatian members of the French National 
Assembly in Bordeaux in 1871. The partial colonization of Strass- 
burg and Metz with Germans should not affect, it is claimed, the status 
of the districts which, as aliens, they have entered. 

I have chosen Alsace-Lorraine as an example of the difficulties of a 
plébiscite even in a highly civilized region. Before one could be under- 
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taken, the different alternatives should be clearly announced, as also the 
proper provision for the safeguarding of the rights of minorities. Re- 
spect for minority rights is one of the best tests of the enlightenment 
of a nation. While in political questions majorities rule within ac- 
cepted or constitutional limits, the personal or social rights of the 
minority should not be abridged or taken away. The size of the voting 
unit hinges in some degree on this question. It must rest on wise 
political judgment. It would be possible to divide Schleswig satis- 
factorily, as the Danish or discontented portion is geographically a part 
of Jutland in Denmark. It would be unsatisfactory to dismember 
Alsace-Lorraine, Finland or Bohemia. A similar question has been 
bitterly argued in Ireland, first as to the autonomy of Ireland as a 
whole, and second, in case of division, as to the integrity of northern 
Ireland, the ancient Province of Ulster. But the exclusion of Ulster 
from Irish Home Rule would leave the same question of the rights of 
minorities. For of the nine counties of Ulster all but three, Down 
(Belfast), Antrim and perhaps Derry (Londonderry), would choose to 
be linked with the rest of Ireland. Throughout the island there are 
“Unionists” and “ Nationalists,” just as in Alsace-Lorraine there are 
“French-minded” and “German-minded ” people (“franzdsisch-ge- 
sinnt” und “ deutsch-gesinnt”) in every commune. Any decision of 


the majority should leave the rights of the minority intact. 


III. Secession AND NATIONALISM 


It is clear that no denial of the right of conquest could be made 
retroactive. To attempt this would throw Europe into confusion. With 
time, vested rights become entangled with vested wrongs, and any effort 
to correct the latter, suddenly and as a whole, would involve a general 
overturn of government. For this reason, the “right of secession” of 
any province or group of people can not be unconditionally admitted. 
It exists only in connection with the larger right of tolerance of race, 
religion and language. The world is concerned in all these problems, 
as an imperfect solution endangers the world’s right to peace. But 
they can not be settled by a reversal through secession or a conquest 
of revanche. They can be finally adjusted only by a generous tolerance 
with the recognition of the rights of minorities on the part of the gen- 
eral government. Without such tolerance any conquered province “ will 
remain a wound in the side” of a great nation, finally impairing its 
integrity. 

To concede the right of secession by plébiscite would involve con- 
sideration of the variant claims of a dozen districts more or less dis- 
contented with their present lot. It will therefore be necessary to pro- 
ceed “on the pragmatic principle of letting sleeping dogs lie,” not raising 
more complications than are strictly necessary. Recent attempts 
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reconstruct the map of Europe on the basis of nationalism have shown 
their own futility. Race and language, as I have already remarked, 
interlock in every quarter. In the Balkans, for example, every race has 
overflowed into all its neighbors, its migrated members having mean- 
while acquired new languages and new customs. 

In general, the grant of autonomy with home rule in intimate mat- 
ters is a far more practicable solution than independence. But inde- 
pendence once secured is preferable to unwilling or undesired autonomy 
within a larger nation. In all these great affairs the burden of proof 
should lie against change in actual status unless conditions have become 
wholly intolerable. A compromise empire or coalition such as Austria- 
Hungary, for example, is preferable as an agent in civilization to the 
frank discord which would follow dismemberment. The disorder now 
existing among the independent states of the Balkans well illustrates 
this. Whether autonomy be a solution in any particular case or not 
must depend on the actual conditions. To grant independence to all 
more or less suppressed races, would involve Europe in the anarchy of 
the Middle Ages. 

Nationality for example, has been more or less insistently demanded, 
by Ireland, Finland, Poland, Bohemia, Alsace-Lorraine, Ukraine, 
Slavonia, Bosnia, Macedonia, Armenia, Albania, Korea, India and the 
Philippines. The claims of these districts are of varying plausibility, 
and in some cases autonomy in a degree has been already granted. 
Others are in a more or less anarchistic state in anticipation of home 
rule. To grant autonomy with equality before the law, and especially 
equality of language, would solve many of these difficulties. And not 
many of the others could be adjusted by shifting the boundaries in the 
interest of nationality. 

The districts severed from Bulgaria, or at least refused to her at the 
treaty of Bucharest, should have their relations reconsidered by some 
competent tribunal, any form of plébiscite being, in this connection, 
impossible. The wholesale suppression or ejection of a large percentage 
of the inhabitants of Macedonia, Thrace, Dobruja and Novibazar, has 
made final justice an impossibility. Upwards of a million peasants in 
the various Balkan countries were homeless refugees in the early part of 
1914. The number of these has since been reduced, but only by death. 
For this region there is no way out, except through tolerance of lan- 
guage, race and religion, all this being comprehended in the phrase, 
“Equality before the Law.” Beyond this their economic needs demand 
& common customs-union which shall abate the heavy tariff burdens 
laid on each other and on themselves. 

Even within the boundaries of would-be nationalities there may 
exist great injustice. In Galicia the Poles, annexed against their will 
but still as landlords retaining a considerable degree of freedom, treat 
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with great harshness the agricultural population largely composed of 
Ruthenians or Little Russians. In Russia both Poles and Ruthenians 
(Ukrainians) find themselves more or less oppressed, while all parties 
join in the persecution of the Jews, and the Jews in turn find means 
for a certain degree of revenge. 

In certain recognized states, for example the Ottoman Empire, which 
is merely an army of occupation holding a population of five times jts 
own number, any considerable degree of self government or even ordi- 
nary tolerance would mean dissolution. If the Turks did not rule, the 
people would and they would insist on the “ bearable life” not attained 
by any race under Turkish rule. It is claimed on good authority that 
recurrent massacres were absolutely necessary if Ottoman rule were to 
be maintained. Except through extremes of violence® the “grim, raw 
races” of the Near East could not be held in check. A sovereignty 
maintained by such means is not a nation in any proper sense, and has 
no claim to recognition in a sisterhood of states. 


IV. CotonraL ADJUSTMENTS 


Thus far in this discussion, I have considered only the problems of 
annexation in Europe. These concern relatively homogeneous popula- 
tions, accustomed to a degree of self-government and to some process of 
voting. The colonial systems of the various nations offer an entirely 
different set of problems. In dealing with people wholly barbarous, 
there may at times arise a necessity requiring domination or even con- 
quest on the part of a civilized state. President William Howard Taft 
has suggested that “ while the rule of Article I. might be generally true, 
there might be exceptions in which the progress of the world would 
require a departure from the principle where the people are ignorant or 
depraved, or where they otherwise show their unfitness for self govern- 
ment by continued anarchy.’””* 

That such exceptions may occur we must admit, although the “ right 
of conquest” as applied to them is fraught with serious dangers. Suc 
as may be allowed should be not a “right” but a “duty.” The greed 
of exploitation is often a ruling motive in bringing law and order to 
feeble and discordant peoples. Decisions on questions of this sort ought 
ultimately to be more or less international. The purpose of occupation 
should be the general welfare, not merely the protection of exploiting 
interests. 


4**To concede absolute equality would be to commit suicide.’’ 

5**In our reconstitution of the Ottoman empire administrative conformity 
must be absolute. Autonomy is treason. It means separation. Our Christian 
compatriots shall be Ottomanized citizens. We shall no longer be conquerors 
and slaves but a new nation of freemen.’’ (Riza Bey, quoted by John Mac 
donald, ‘‘ Turkey and the Eastern Question,’’ 1913.) 

6 In a letter dated New Haven, January, 1916. 
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The relations of the United States to the conditions in Mexico may 
be considered in this connection. They afford an illustration of the 
difficulties which beset a nation which is desirous of seeing order main- 
tained in a disorderly neighbor, but wishes at the same time to avoid 
armed intervention, costly and dangerous, as likely to entail occupation 
and ultimately a most undesired annexation. Mexico was for three 


years in the hands of rival groups of bandits, with no certain prospect 
of any orderly adjustment of its affairs. The United States has thus 
far (February, 1916) refrained from intervention in the face of vari- 
ous provocations, such restraint seeming to be, in the opinion of most, 
the lesser of the two evils. Should military occupation ever be found 
necessary, it is understood that it should be undertaken only with the 
cooperative sanction of the leading states of South America, and with no 
intention of annexation of any part of the territory occupied. 

An over-seas district controlled or affiliated for any purpose by a 
civilized nation has received the general name of “colony.” In this 
sense a colony may range from a coaling-station to a continental do- 
minion or commonwealth. 

The civilized colonies which have risen to be independent nations, 
affiliated with but not controlled by the mother country, are all in the 
temperate zones, and nearly all are outgrowths from Great Britain. 
These are Canada, Australia, New Zealand and South Africa, and no 
present question of annexation or conquest concerns any of them. 

The holdings which are chiefly serviceable as coaling-stations or as 
fortresses guarding channels of trade are also mainly British, and ap- 
parently none of them is directly concerned in the outcome of the pres- 
ent war, unless indeed, civilized nations should come to the agreement 
that all lanes of traffic be left unfortified. Such an arrangement is 
much to be desired in due time. It would involve dismantling the 
fortresses which now guard the Dardanelles, the Bosporus, the straits of 
Gibraltar, Aden and Dover, as well as the defenses of the Suez, Panama 
and Kiel Canals. The more completely force can be separated from 
commerce, the better for civilization. 

In general, most colonial dependencies are held as speculative prop- 
erties, prospective sources of revenue, or else for the purpose of imperial 
glorification, which Norman Angell calls “The Mirage of the Map.” 
Most of the great holdings in Asia and Africa come under this last head, 
yielding no national revenue comparable to the expense of maintenance, 
and serving to enrich individual traders or exploiters while the burden 
of empire is borne by the people at home. 

In the British Empire the name of “ Crown Colonies ” is given to those 
districts adminis‘ered directly in the name of the king. Colonies of this 
type exhibit great differences among themselves, but they agree, however, 
in certain details. Each consists primarily of a great body of native 
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people, to which sometimes is added a staff of working peons from some 
other region—in plain language, imported serfs or slaves. The upper 
stratum consists of a relatively small group of traders, exploiters, miners. 
missionaries and officials, civil and military, engaged, for well or j|| 
in developing the resources of the country. Such colonies have been 
obtained in all sorts of ways, by purchase, by friendly negotiation, by 
reprisal, by wanton invasion and incidental conquest. An invasion of 
any kind produces disorder, disorder demands the presence of troops, 
occupation must be permanent to keep order, and the final result in 
annexation under the general plea of “ manifest destiny,” or the needs 
of empire." 

At present, the last frontier is reached and every part of the world 
is under the actual or nominal supervision of some one of the great 
nations or world-powers. It is evident that no further changes can be 
made except by force of arms, by friendly negotiations or by efforts for 
freedom, peaceful or otherwise, from within. It is also evident that 
most of these colonies contribute to the expense as well as to the glory 
of the nation in occupation. They may be sources of revenue to indi- 
viduals, but very rarely to the state. And the actual welfare of these 
regions is dependent on the acceptance of Article 3, which provides for 
the “Open Door,” that is, absolute freedom of commerce or at least 
equal liberty of trade to all nations. A pernicious feature of foreign 
occupancy is the establishment of “spheres of interest,” to the detri- 
ment of the nation in which they are delimited, and too often conflict- 
ing with one another. 

So far as the present war is concerned, only the colonies of Germany 
are brought into question. Practically all of these have been seized by 
Great Britain during the war, a natural result of her control of the sea. 

It will be quite impracticable to hold a plébiscite in these captured 
colonies to determine their future allegiance. For example, in German 
Samoa (Upolu) there exists a large body of natives numbering some 
thousands, a few dozen white people comprising German officials and 


? Referring to the occupation of Chitral in northern India by the British in 
1895, Lord Morley thus describes the five stages of the road of ‘‘high Empire’: 

‘*First you push into territories where you have no business to be, and 
where you had promised not to go; secondly, your intrusion provokes resent- 
ment, and, in these wild countries, resentment means resistance; thirdly, you 
instantly ery out that the people are rebellious and that their act is rebellion 
(this in spite of your own assurance that you have no intention of setting up 
permanent sovereignty over them); fourthly, you send a force to stamp out the 
rebellion; and fifthly, having spread bloodshed, confusion and anarchy, you 
declare with uplifted hands to the heavens that moral reasons force you to stay, 
for if you were to leave, this territory would be left in a condition which no 
civilized power could contemplate with equanimity or composure. These are the 
five stages in the Forward Rake’s Progress.’’ 
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rs. an American hotel-keeper and trader 
er or money-lender, two or three British 
p of planters owning the cocoanut groves, n 
‘yralized German-Australians resident at Sy 
undred serfs, negroids, brought from the So] 
A similar problem existed in Hawaii at th 
the United States in 1900. The population 
iropean descent, numbering about 12,000, o 
sland, having overturned the native queen son 
lished a nominal republic. The native Hawa 
5.000. There were also about 20,000 Portugues 
f semi-servitude as laborers on the sugar plantations were about 60,000 
Japanese and 25,000 Chinese, besides Coreans and Polynesians. 
a plébiscite the Hawaiians would mostly have opposed annexati: 
Europeans generally favored it, but the final decision could hard]; 
been left to the illiterate majority on the plantations. 
We must therefore fall back on the simple denial of 1 
quest even of colonial dependencies. The Ge rman colonies seized during 
the war should revert, unless, as a result of negotiation, some friendly 
exchanges can be made. Some such readjustments might seem to be 
possible and desirable. 


It is certainly not wise to deprive a nation which has its heart set 


on colonial control of all opportunity to experiment with it. Colonia 
experience on a large scale tends to reduce the pressure of militarism at 
home, though at the same time expanding the demands of the military 
group. In time also it teaches the art of administration, which is ay 
parently to be learned mainly through failure. The ultimate lesson 
seems to be that the only cement which really binds an empire together 
is the bond of freedom. Government which rests on force alone becomes 
ultimately brutal. This saying is credited to Cavour: 

We can do anything with bayonets except to sit on them. 


Provision might be made in international law for some form of con 
demnation of territory needed for purposes of civilization and held by 
recalcitrant tribes. But such right of condemnation should not be 
assumed by a powerful nation as against a weaker one. If necessity 
exists at all, it is a sort of community interest, in which any action 
taken should be a joint enterprise of the nations concerned. The posi- 
tion of the United States in regard to the Canal Zone in Panama 
would have been stronger if the approval of the great states of Sout! 
America had been secured before action was taken. 

In some of the more difficult of the problems involved in the adjust- 
ment to follow the war (those concerning Constant nople, Macedonia, 
Armenia, Mesopotamia, Syria, Persia, the Congo) it may be found 
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profitable or necessary to form international commissions o{ 
These would have their difficulties, but the purpose being fair ) 
embarrassments would be relatively unimportant. The main 
that modern methods of open conference should supersede trad 
diplomacy. 

V. CONCLUSION 


We may now amplify Article I. 

No right of conquest shall be recognized and no military ni 
the prejudice of neutral people or of neutral nations. No an 
or transfer of territory shall be made by force as a result of 
conquest. In case a problem of transfer of allegiance should | 
homogeneous civilized district accustomed to self-government by 
cite, no transfer shall be made except in accordance with the will 
people, expressed in the secret ballot and without duress, the basis 
suffrage being that already recognized in such region, preferably ‘ 
man, one vote.” Whether any given district or province shall vot 
whole or by smaller units must depend on the actual conditions in | 
region concerned. 

To the above we may add certain allied propositions. Al] extort 
of indemnities by force of arms must be condemned as of the n 
status of highway robbery. 

Democratic control of foreign policy, involving the right of e\ 
people to keep out of war, would be a powerful influence towards inte: 
national stability. Its logical outcome would be the abolition of a systen 
of military conscription which has made an armed camp of the contin 
of Europe. All use of military intimidation as a political argum: 
is fundamentally wrong because opposed to security and progress. 
ence is human experience tested and set in order. Science decries 
influence which works adversely to human welfare, impairing abu: 
of life. 

In so far as the propositions here set forth are sound, they rep: 
“positive law” as defined by Grotius, that sequence of cause and ef! 
which is inherent in the nature of human relations and which 
the solid basis of International Law. “ Voluntary Law,” whether t 
result of democratic agreement of the people or diplomatic deals 
autocratic rulers, can never attain equal solidity or have equal | 
force. 

Finally, the success of any plan for durable peace must rest 01 
acceptance in good faith of Article 9 of the “Minimum Progra 
This provides for the abolition of secret treaties, with the perma! 
elimination of tortuous wrangling diplomacy and methods of 
evalism. 
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treat Britain has suffered checks since 
the war began, due directly as well us 
indirectly to lack of knowledge on the 
part of legislators and administrative 
the and 


principles of science. 


ascertained facts 
Not 
ghest ministers of state are ignorant 
but the defect 


through almost all the departments of 


officials of 
only the 


of science, same runs 


the civil service; it is nearly universal 
in the House of Commons and is shared 
by the general public, including a large 
yrtion of those engaged in indus 
The 


exceptions are the navy and the 


pI 
t and commercial enterprises. 
nly 
medical service of the army, in which 
results have been achieved by men who 
have had a scientific training. 

It is said that success now and in the 
difficult time of reorganizing after the 
war depends largely on the possession 
by leaders and administrators of scien- 
tific method the habit 
of mind. They must know! 
and the habit of 
plying known means to known needs. 
This can only be effect 
change in the education of the class 
from which officials are The 
education of the democracy would fo! 
low a change in the education of the 
wealthy classes. It is pointed out that 
at present the methods of the old vested 
interests have retained their dominance 
at least as far as the ancient universi 
ties and the great schools are con 


and scientific 
have 
edge promptly ap 


d by a great 


drawn. 


tific man. 
trance into Oxford 
for appointments 
and in the a 

age ¢he negli 

ural sciences an: 
courage an indifferent 
temptuous attit 
memorial 


that 


urges 
candid 
should pledge 
islation 
form in 
all the 
t is elai 
existence of Great 
power. 

A s ientific 


things as 


main 
they 
legis'ator or 

used 

dition, | expert 
ike : 1an 


dire 


yer 
ness 
not me 


omnis 


w.se n ot! tions 


trivial example, these thi: 
guished men of sciences 

of the government for not knowing 
glycerine can be obtained from lar 
but in the pre 
that Lord Playfair he only 


man 


‘ding paragraph they say 


of science who has been a 


minster, whereas he never Was a ibi 


minister. Sir William Crookes’s op 


on as to ghosts is not valuable 
William Ramsay doubtless regards Pr 
fessor Ostwald’s views on th 

of 
Professor 


looks on 


cat 


the war extreme! 


ons 
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PROFESSOR JOSIAH Royce, TEE LATE PROFESSOR WILLIAM JAMES ANI 
Georce Herpert PALMER. This painting of the three distinguished pr 
philosophy of Harvard University by Mrs. Winifred Ruber will probably be | 








by a group of alumni for presentation to the universit 
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jection of Germany is b:yond measure , them at high speeds through 
absurd. to simulate actual flying con 

There is no reason to suppose that After a study of the principa 
the study of the classical languages is dynamical laboratories of Ev 
carried to excess in the United States, was decided to reproduce at 
though a great deal of time is doubt- the four-foot diameter wind tun 
less wasted in our schools on the ele- the National Physical Labora 
ments of languages which are never Teddington, England, together 
learned or used. The classical eurricu- the aerodynamical balance and 
lum dominates the German gymnasium ments used there for measuring 
more completely than it does the Eng- ity. In this connection the 
lish public school. The number of of the English laboratory gene: 
people who can read Latin in Germany presented the detailed plans 
is far greater than the number in Eng- complete installation to the Masa 
land, but in equal measure the number setts Institute of Technology. 
trained for research work in science is Hunsaker describes the wind tunn 
greater. According to Professor Vig- the aerodynamical balance, and 
non, of Lyons, there are for each 1,000 plains some of the experiments 
chemists in Germany 28 in France and _ principles involved 
24 in England. What both Great Brit- The second article of the series 
ain and the United States can learn from prises notes on the dimensional th: 
Germany is not so much substituting of wind tunnel experiments, by Eilgar 
one kind of memory work for another Buckingham, of the U. S. Bureau 
in the schools and in civil service ex- Standards, who defines the theories a: 
aminations, as the appreciation of the principles involved, and suggests star 
supreme value of research and the im- ardization of the methods employed 
portance of depending on the expert in In another report Mr. Hunsaker 
the field in which he is competent. eusses the most common and conv 


Ste 'nient form of pressure anemometer 
RECENT EXPERIMENTS IN known as the Pitot tube, an instr 


AERODYNAMICS ment used in calculating the wind \ 


THE Smithsonian Institution has just locity from the pressure differences 
issued and sends us an abstract of an He also describes the construction of 
illustrated pamphlet containing a series an inclined manometer, a form of pres 


of technical reports on experiments re- sure gauge, used in the experiments 
D. W 


. 


cently conducted in the wind tunnel Messrs. H. E. Rossell and 
for aerodynamics at the Massachusetts' Douglas report on their experiments 
Institute of Technology, at Boston, concerning the adjustment of the v 
Mass. locity gradient across a section of thé 
In writing on this wind tunnel itself, tunnel. Since in wind tunnel! expe! 
J. C. Hunsaker, assistant naval con-| ments it is cssential that the velo 
structor, U. S. N., and instructor of | of the air striking different parts of 
aeronautics at the Institute, says that the model under tert, shall be the sam 
since it is difficult to carry on full it was necessary after developing pr 
scale experiments to investigate the cise methods for measuring the ve! 
aerodynamical characteristics of a pro- ity, to explore the cross-section of 
posed air-craft design, tests are made tunnel to detect variations in velo 
on small models, as in naval archi- from point to point. The results 
tecture. The experiments are further their experiments and the effects 
simplified by holding the models sta- cured by the adjustment of a ho! 
tionary in an artificial current of air comb grating, which straightened 
with a maximum wind speed from 34 the flow of air, are recorded. 
to 40 miles an hour, instead of towing Tests of the characteristic curves ! 


the 
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ng sections are discussed by Messrs. 
E. Rossell, C. L. Brand, and D, W. 
They experimented with and 
ested the aerodynamical constants 
published by the British Advisory Com- 
mittee for Aeronautics for wing pro- 
file R.A.F, 6, and found the results to 
be sufficiently precise for purposes of 


ouglas. 


aeroplane design. 

J. C. Hunsaker discusses stability of 
steering of a dirigible, citing some of 
his experimental tests with a wooden 
model of a dirigible hull fitted with 
rudders fins in accordance with 
regular practice. It is now possible 
to base the design of fin and rudder 
area upon his data instead of ‘‘rule 
of thumb.’’ His experiments proved 
that with the size rudder and fin fitted 
7.79 and 3.47 sq. inches), the ship 
could be held on its course by the use 
of not more than 16} degrees of rud- 
der. The importance of a vertical rud- 
der was proved, but it was found im- 
possible in practice to give sufficient 
vertical fin area to hold the ship on 
its course without the use of the helm. 

The pitching and yawing moments 
on a model of a Curtiss aeroplane 
chassis and fuselage, complete with 
tail and rudder, but without wings, 
struts or propeller are set forth in an 
article by Messrs. Hunsaker and Doug- 
las. Swept back wings are discussed 
by Messrs. Rossell and Brand, who 
maintain that with a sweep back of 
ten degrees an appreciable righting 
moment may be expected without 
change in any of the other aerody- 
namical properties of the straight 
wing. 

In order to ascertain whether the 
righting moment secured by swept back 
wings as investigated by Messrs. Ros- 
sell and Brand, could be better ob- 
tained by another method, Messrs. 
Hunsaker and Douglas experimented 
with dihedral angle wings. They main- 
tain that the didehral angle wings af- 
ford better results than the swept back 
wings, and since the former are built 
much more easily, it is believed that 
the dihedral is of more value for pur- 


and 


of 
is called 


lateral stability ttention 
to the fact that the 
aerodromes’’ built the 
of the Smithsonian Institution 


equ pped 


poses 
‘Lang 
ley by late Sec 
retary 
were with dihedral angle 
wings inclined upwards about six de 


The last by J. C 
Hunsaker and deals with critical speeds 


‘ »] co 
grees. articie 18 


for flat discs in normal wind 


RANGE WEATHER 
FORECASTS 


LONG 


THE chief of the U. S. Wea 
reau has sent 

fect that ir 

new system of 
casting, wh 

recently, is q 

system is said 
tedness of the sun ¢ 
of solar radiation 
the Weather Bureau 
other 


same class wit! 


range weather forecastir 


lunar, planetary, magnetic : 
None 
tems has any scientific value 
the 


Bureau hi: 


ical considerations. 


During 
Weather 


past 


specifications cor 

tial of this 
The 
fully known to the Weather Bureau and 
studied 
by its scientific staff. M 


of nte 


details 
+} 


scovery 1s Lwnel 


alleged d 


has been carefully and exan 


reover, 


ined 


scientific men rnationa 


other 


reputation now connected with the 


strongest instituti of the world e1 


gaged in astronomical research, ar 


into solar 


i 


conducting investigations 


" 


hysics, have also passé 


These 


and terrestrial p 


upon these new theories. 
I 


thorities are in 
tions and conc 


solar conditions 


varranted 
When the disk of t] 


examined with powerful telescopes, 


tem is based are ur 


é sun is minuté 


when it is photographed with the aid of 


spectrohel 


the modern 
face presents a 


ograph, the sur- 


characteristic spotted 


appearance which undergoes slight 


changes from day to day, and greater 
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changes with longer intervals of time, | SCIENTIFIC ITEMS 
depending upon the we!!-known rotation 
of the sun upon its axis and the peri- 
odie recurrence of the sunspot maxima 
and minima, These and certain well- 
known related phenomena are now put 
forward as the basis of a new science 
which will make possible forecasts of 
the weather far in advance. That these 
features of solar activity, however, 
actually should control and determine 
the daily changes and sequence of 
weather conditions in any definite or 
direct and consequentia! manner, is 
quite impossible. Solar phenomena of Dr. HENRY FAIRFIELD Ospory. | 
the kind described do not have any di- | dent of the American Museum of 
rect influence upon the weather at any | yraj History, gave the William | 
particular time and place, and can not fale Lectures at the meeting of 
be made the basis of any forecasts National Academy of Sciences in A 
whatsoever. ; The subject was ‘‘ The Origin and | 
The alleged discovery is only one of | ution of Life on the Earth.’’ 
a number of similar schemes which are George Sarton, who is now lecturing 
continually being put forward. In the United States on the history of s 
some cases the advocates assert that Qioe the former editor of Isis, an 
they can forecast the weather for weeks | ternational review devoted to th 
or months in advance, and in others losophy and history of science, | 
they state that they have found means | hished in Belgium, but discontinu 
of producing rain artificially, of pre- during the war, has been awarded + 
venting hail, and in other ways of inter- Prix Binoux by the Paris Academy) 
fering with and controlling atmospheric g.:.necs. 
phenomena. These pretensions meet 
with a certain credence because there APPROPRIATIONS amounting to $1 ,- 
are a number of péople who sti] cling 000 have recently been made 
to the ancient belief in the influence of Rockefeller Foundation. To the Rock 
the moon on the growth and develop- feller Institute for Medical Resear 
ment of crops, and to the idea that the given $1,000,000 for additional end 
weather conditions depend upon plane- ment needed in connection with th 
tary and astrological combinations. In | partment of Animal Pathology, recen' 
consequence the Weather Bureau has established near Princeton, N. J. 
been called upon from time to time to the Rockefeller Institute for Med 
caution the general public against put- |Research, $25,000 goes for the cost o! 
ting faith in these so-called discoveries. medical work at the seat of war 
The U. S. Weather Bureau is the au-| Europe. Most of this appropriat 
thorized agency of the government to will be used for the support of th« 
collect meteorological observations and search and hospital work being 
make and issue weather forecasts and ducted by Dr. Alexis Cariel in Fra: 
warnings. Every important nation of The China Medical Board r 
the world has a similar organization and $125,000 for the purchase of add't 
all use essentially the same methods. property adjoining the Union M: 
All these organizations condemn and College in Pekin. The internat 
disprove the methods and theories of committee of the Young Men’s © 
those who assert that they are able to tian Association receives $50,000 in 
predict the weather for any considerable port of the work in the military prs 
period in advance. camps of Europe. 


WE record with regret th 
Dr. Harry Clary Jones, profes 
physical chemistry in the Johns 
kins University; of Theodore Per, 
of the Bureau of Entomology; 
Woodbridge Cooke, of the B 
Survey; of John Wesley Judd, f 
professor of geology and dea: 
Royal College of Science, Londo: 
of Ernst Mach, emeritus professo 
the history and theory of induct 
ence at Vienna. 








